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EXECUTI VE SUMMARY

There has been substantial growh in anbulatory care utilization
especially since the Medicare Prospective Paynent System (PPS) was introduced
in 1983. The growth has occurred in physicians' offices, freestanding
clinics, and in hospitals. The increases in anbulatory care include to
varying degrees increases in preventive, diagnostic, therapeutic, and rehabil-
itative services. At the sane tinme, the mean conplexity of hospital cases has
risen while the nunber of procedures perfornmed on inpatients appears to have
decl i ned.

Several reasons have been advanced for the relative growh in anbul atory
care. First, under PPS, there are direct financial incentives to shift
services provided to particular patients frominpatient to ambul atory settings
when this is clinically feasible. Second, the financial incentives have been
reinforced by utilization review prograns, such as preadm ssion review.

Third, technol ogical changes in diagnostic and therapeutic technol ogy have
enabl ed hospitals to performnore procedures on an anbulatory basis.  Fourth,
the addition of anbulatory surgery benefits under Medicare has stinulated the
use of outpatient services.

The focus of this report is on the relationship between anbul atory care
and inpatient services and how that relationship affects hospitals' decisions
about the outpatient and inpatient care they offer. The purpose is to learn
why hospitals invest in outpatient capacity, why they adopt particular
technol ogies to be used in outpatient and inpatient settings, and what effect
adoption has on the use and case conplexity of inpatient services. Key to
t hese decisions and inpacts are insurer paynent policies and conpetition anmong

hospitals and freestanding clinics for patients and for physicians whose

ix



deci sions deternine where patients receive treatnent. The overall objective
is to advance current understanding of hospital decisionnaking, particularly
as it pertains to choices about capacity, by noting that utilization of
inpatient services is not determined in a vacuum Instead, utilization of
inpatient services is determned by the conplicated interrelationships between
physician, outpatient, and inpatient services. Policy should also reflect
these interrelationships.

As part of our study, we have prepared an analysis plan for future
enpirical study of the relationship between anbul atory care and physician
services. The plan is notivated by the conceptual nodels in Chapters 4
through 6 and is presented in Chapter 8. HCFA nay decide that some parts of
the analysis plan have higher priority than others. The parts are largely

separabl e

Literature Review

The subjects of technol ogi cal change in the hospital sector and the
gromth of outpatient services, both as a consequence of technol ogical change
and for other reasons, are indeed broad. W reviewthe literature on the
followng issues: the growth of anbulatory services, investment theory,
nonprice conpetition between hospitals, physician-hospital interactions, the
effects of reinbursement policy, technological change and diffusion in the
hospital sector, previous work on technol ogy adoption, and the yield from

di agnostic testing.



Incentives Affecting the Relationship B n I [ [Vi n
Inpatient Care

Based on our literature survey, we identify and discuss the incentives
whi ch affect the |inkage between the provision of ambulatory services and the
utilization of hospital inpatient services. These incentives take centra
roles in the analytic nodels which we later construct. Special enphasis is
placed on the role that Medicare and non-Medicare reinmbursenent policies play
in influencing the decision to invest in anmbulatory care capacity. Wile our
primary interest focuses on the relationship between anbul atory care and
Inpatient care, the relationship cannot be studied by sinply |ooking at
hospital inpatient and outpatient care. Physicians and other providers, such
as i ndependent diagnostic |abs and free-standing anmbul atory surgical centers,
conpete directly with hospital outpatient departnents in the provision of
anbul atory care. Moreover, physicians have a great deal to say about where
patients receive anbulatory care. Therefore, we discuss the incentives facing
physi ci ans and nonhospital providers of anbulatory care, as well as hospita
I ncentives.

W describe how Medicare and non-Medi care rei nbursenent policies and
regul ations may influence the decision to provide anbulatory services. W
next exam ne how interrelationships between the demand for anbul atory services
and the demand for inpatient services may affect provider behavior. W then
di scuss how technol ogi cal change will affect the |inkage between ambul atory
and inpatient care. Finally, we provide a conplete specification of reim
bursenment mechani sns for Medicare and Medicaid inpatient, outpatient, physi-

cian, X-ray, laboratory, and anmbulatory surgery services. W also discuss the

X



rei mbursement policies used by comrercial health insurers and Blue Cross/Blue

Shield plans.

Conceptua ' ' ' atient Outpatient

W provide a conceptual analysis of the relationship between anbul atory
services and hospital inpatient utilization, wth special enphasis on a
hospital's decision to invest in anbulatory capacity. Qur analysis consists
of three related conceptual nodels.

In the first nodel, we examne a hospital's choice to invest in anbul a-
tory capacity when it can produce a given service in either an inpatient or an
outpatient setting. The decision to invest in ambulatory capacity wll
substitute outpatient care for inpatient care. In the second nodel, we
exam ne the relationship between diagnostic testing, which may or may not be
done on an anbul atory basis, and therapeutic procedures, which we assune will
be performed on an inpatient basis. W present a sinple mdel which formal-
izes and clarifies sone of the issues raised by Kl awanski and Gauner (1990)'s
analysis of the yield from diagnostic testing. [Insights about yield are
incorporated in the third nodel, which analyzes the hospital's choice to
invest in outpatient diagnostic equipnent. Unlike the first nodel which
focuses on hospital substitution between inpatient and outpatient care, the
third nodel enphasizes that inpatient and outpatient care can be conpl enents
& al so exanmine conpetition for the provision of ambul atory diagnostic
services between physicians and a hospital, and between hospitals. In al
three nodel s, we analyze the effects of changes in reinbursement systens,

| evel s of reinbursenment, and technol ogical change.
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Al 't hough we recogni ze that outpatient and inpatient care can simlta-
neously be substitutes for some diagnoses while being conplenents for other
di agnoses, our presentation of nmodels is ordered by the inplementation of PPS.
PPS created strong incentives for the substitution of outpatient care for
inpatient care. Once that substitution was made, however, we suspect that
future investments in anmbulatory capacity will tend to be in capacity to
produce services that conplenent inpatient care, |eading to increased expendi-

tures for both inpatient and outpatient care.

Substituti on Between Inpatient and Qutnatient Settinns

Qur first nodel focuses on hospital investment in ambul atory capacity
for procedures than can be provided on both an inpatient and outpatient basis.
The nmodel can be used to analyze the effects of reinbursement policy, techno-
| ogi cal change, and payer mix on a hospital's outpatient investment. \ile we
initially notivate the model with a discussion of the effects of PPS on
substitution between inpatient and outpatient services, the model is designed
for the more general analysis of any change in reinbursement policy.

The model shows that Medicare's switch from cost-based reinbursenent for
inpatient services to PPS increases the effective demand for outpatient care
by restricting the anount of services available to inpatients. 'Despite the
increase in outpatient demand, nonopoly hospitals nmay be reluctant to instal
outpatient capacity. Building outpatient capacity may "cannibalize" the
hospital's inpatient population; moreover, the patients nmost likely to switch
frominpatient to outpatient settings are |ow severity patients who' are
profitable to treat as inpatients under PPS. However, hospitals facing

conmpetition fromother hospitals or anmbulatory care centers are nore likely to
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invest in outpatient capacity, since the gains fromacquiring conpetitors
inpatients are nore likely to outweigh the loss from cannibalizing one's own
inpatients. Assuming that the conpetitive effect dom nates, inpatient
severity within DRGs Will rise when PPS is inplenmented. The nodel also
predicts that severity across diagnoses will rise follow ng inplenentation of
PPS. Once PPS is inplenented, further changes in the reinbursenent rate have
unanbi guous effects on outpatient capacity and demand. Increases in PPS
rei mbur sement | ower outpatient demand, while decreases expand outpatient
demand.

Medi care rei nbursenent policy has its largest effect on outpatient
i nvest ment deci sions when a hospital faces a |arge popul ati on of Medicare
patients. Hospitals are less likely to invest in outpatient capacity when
they face |arge popul ations of comercially-insured patients who are covered
by cost-based or charge-based reinbursenent systens. Investnent by hospitals
run by HMOs will exceed investnent of other hospitals if the HMOs' difference
in per patient costs between inpatient and outpatient care exceeds the other
hospitals' difference in per patient profits between inpatient and outpatient
care. Uilization review will also increase investnent by HMOs.

Decreases in patient copaynent for outpatient care and technol ogi ca
advances which nmake outpatient care nore convenient or nore confortable wll
increase patient benefits from outpatient care. Subsequently, outpatient

demand and utilization will rise. Finally, decreases in the fixed cost of

investment will increase hospital investment in outpatient capacity. Capital
passt hroughs and high inpatient vacancy rates will |ower the fixed cost of
I nvest nent .
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Technol oev I mrovenent and the Yield from Diagnostic Testing

The second nodel defines two measures of the yield from diagnostic
testing, W show that the socially optinmal level of testing rises as the cost
of testing falls, causing the total yield, defined as total treatnments divided
by total tests, to fall. However, the optimal |evel of treatment may rise or
fall as nore tests are performed. Extensions of the nodel produce three other
results with inportant policy inplications. First, noving diagnostic testing
frominpatient to outpatient settings increases the optimal |evel of testing
and lowers the total yield. Second, higher reinbursement |evels will increase
testing and treatnents. Finally, if diagnostic testing can identify |ow
severity patients who would not receive inpatient therapeutic treatnent in the
absence of the test, the shift from cost-based reinbursenent to PPS will
increase the frequency of diagnostic testing because the profits fromtreating

| ow severity patients are higher under PPS

Hospital Investnment in Anbulatorv Diagnostic Testing

The third nodel examines a hospital's decision to invest in anmbul atory
di agnostic testing equipnent. This nmodel captures three essential character-
istics of the relationship between anbul atory and inpatient care.

First, the diagnostic test conplenents inpatient therapeutic care:
performng nore diagnostic tests produces nore inpatient episodes. In the
previous chapter, we noted that diagnostic testing can actually reduce
therapeutic treatments. Here, however, we assume that the ability of testing
to identify new candidates for treatment domnates its ability to identify

patients with high synptoms, but no need for testing. W focus on the



incremental treatnents produced by testing. Thus, testing itself may be
viewed as an investment that sonetimes yields inpatient care.

Second, the diagnostic equipment and facility is a workshop for the
physician in the sense that testing is necessary to identify candidates for
addi tional physician services. Wile the testing workshop conpl enents
physician services, substitution between physician-owned and hospital - owned
wor kshops is possible. Thus, hospital diagnostic testing facilities may
conpete with testing done in physician's offices or in physician-owned
di agnostic testing centers.

Finally, the physician controls where his or her patients receive their
di agnostic tests. This provides advantages for physicians investing in

di agnostic testing and hei ghtens conpetition between hospitals. Both factors

are considered within the hospital's investnent decision

Data Bases

W identify data bases suitable for analyzing the issues identified in
this research design report. W enphasize parts of the data bases nost
relevant to the issues addressed in this report, and the years 1980-1990.
Several data bases come from states. W focus on data fromthree states:
California, Florida, and Tennessee with appropriate data. Each state data
base has strengths and weaknesses. (Qher states collect cost reports and
di scharge abstracts from hospitals and make such data avail able as public use
tapes. The National Association of Health Data Organizations naintains a |ist
of states that nmake such data available (Appendix B). Final choice of data
sets will depend in part on which of the specific aims |isted in Chapter 1 are

pur sued



Empirical Analvsis Plan

The last section of the report provides a framework for enpirica
anal ysi s which coul d be funded by HCFA at a later date. Its goal is to
i ndi cate how the work could be done and the data sources that m ght be used.
The analysis plan is organized around (1) provider-level analysis and (2)
beneficiary analysis. The hospital is the natural observational unit for
anal ysis of investnment and technol ogy adoption decisions. These decisions are
made at this level subject to various constraints the hospital faces. By
performng some analysis at the beneficiary level, it is possible to identify
specific illness episodes and exploit the detailed information available on
types and amounts of care provided for various conditions. In particular, it
wi |l be possible to observe the relationship between inpatient and outpatient

care during the course of an episode of illness

Provider bevel Analvsis

W describe several related studies which would be performed with data
at the provider level. The studies examne a hospital's overall investnent
and adoption of specific technologies, conpetition between hospitals, the
costs and profitability of hospitals adopting new technol ogy, and case studies

tracing the dynamc, effects of technology adoption wthin hospitals.

Beneficiary bevel Analvsis

Al parts of the beneficiary level analysis will use linked files
created by or for HCFA. Analysis of these files allows one to create episodes
of care and directly nmeasure the interrelationships (complementarity and

substitutability) of physician, hospital outpatient, and inpatient services.

xvii



The overal|l objective of this analysis plan is to determne the extent
to which PPS caused substitution of outpatient for inpatient care to occur
and, equally inportantly, whether the substitution played out in the inmediate
post - PPS i npl ementation period or whether the adjustnent took |onger than
this. If the former is true, one should observe about equal growth in
i npatient and outpatient services for particular types of episodes during the
late 1980s. Consequently, the deceleration in the growth of Medicare inpa-
tient expenditures that imediately followed inplenentation of PPS may provide

anoverly optimstic picture of future inpatient expenditures

xviii



| MPACT OF GROMH | N AMBULATORY SERVI CES ON HOSPI TAL | NPATI ENT CARE
CHAPTER 1: | NTRODUCTION AND SPECIFIC Al M5

There has been substantial growth in anbulatory care utilization
especially since the Medicare Prospective Paynent System (PPS) was introduced
in 1983 (Mtchell, 1989). The growth has occurred in physicians' offices,
freestanding clinics, and in hospitals. For exanple, between fiscal years
1983 and 1989, the average annual growth of Medicare paynents for hospita
out patient services rose by 15.6 percent annually versus an annual increase in
paynents of 6.1 percent for inpatient services (U S. Prospective Paynent
Conmi ssi on (ProPAC), 1991). Twelve percent of the hospital sector's revenue
canme from conmmunity hospital outpatient care in 1983. By 1989, 19 percent of
revenue cane from such care (Lazenby and Letsch, 1990). The increases in
anbul atory care include to varying degrees increases in preventive, diagnos-
tic, therapeutic, and rehabilitative services. At the same time, the nean
conplexity of hospital cases has risen (ProPAC, 1991) while the nunber of
procedures performed on inpatients appears to have declined.

Several reasons have been advanced for the relative growth in anbul atory
care. First, under PPS, there are direct financial incentives to shift
services provided to particular patients frominpatient to ambul atory settings
when this is clinically feasible. Second, the financial incentives have been
reinforced by utilization review progranms, such as preadni ssion review.

Third, technol ogical changes in diagnostic and therapeutic technol ogy have
enabl ed hospitals to performnore procedures on an anbul atory basis. Fourth
the addition of ambulatory surgery benefits under Medicare has stinulated the
use of outpatient services. Sone surgical services are used to establish a

diagnosis (Helbing and Latta, 1988; Russell, 1989).



Ambul atory and inpatient services may be either conplements or substi-
tutes depending on the service. Many therapeutic procedures are substitutes.
By contrast, diagnostic services may be either substitutes or conplements.
They are substitutes to the extent that patients nmay be admtted or not to a
hospital for diagnostic work. They are conplenents when a finding froma
di agnostic procedure |eads to an inpatient therapeutic procedure.

The focus of this report is on the relationship between anbul atory care
and inpatient services and how that relationship affects hospitals' decisions
about the outpatient and inpatient care they offer. The purpose is to learn
why hospitals invest in outpatient capacity, why they adopt particul ar
t echnol ogi es to be used in outpatient and inpatient settings, and what effect
adoption has on the use and case conplexity of inpatient services. Key to
these decisions and inpacts are insurer payment policies and conpetition anong
hospital s and freestanding clinics for patients and for physicians whose
deci sions determne where patients receive treatnent. The overall objective
is to advance current understanding of hospital decisionmaking, particularly
as it pertains to choices about capacity, by noting that utilization of
inpatient services is not determned in a vacuum [Instead, utilization of
inpatient services is determned by the conplicated interrelationships between
physician, outpatient, and inpatient services. Policy should also reflect
these interrelationships.

As part of our study, we have prepared an analysis plan for future
enpirical study of the relationship between anmbul atory care and physician
services. The plan is notivated by the conceptual models in Chapters 4

through 6 and is presented in Chapter 8. The analysis plan has the follow ng



specific ains. HCFA may decide that sone parts have higher priority than

others. The parts are largely separable

Snecific Am1. Wit factors determ ne hospitals' decisions to invest? In

this work, we will build on past research on the effect of paynent mechani sns
on hospital investment (Wedig, 1989) and extend this work to incorporate the
effects of conpetition anong several sellers in a market area. A though the
focus of the study is on outpatient investment, the data do not allow one to
separate investnment in outpatient fromthat in inpatient facilities. During
the 1980s, nuch of hospital investment was in outpatient capacity. By
studying total investment, it should be possible to |earn about determ nants
of outpatient investnent as well. Key to this decision is the cost of capita
to hospitals.

Specific AAm2. Wiich factors determne hospitals' decisions to adopt
particular technol ogies? Here. we w |l enphasize diagnostic and therapeutic
technol ogi es that have noved to outpatient settings

Snecific Alm 3. Wat determnes hospitals' decisions to give relative

emphasis to provision of particular services on an outpatient as opposed to-an
i npatient basis? Relative enphasis will be neasured by hospital revenue
derived fromprovision of particular services (or groups of services) in each
setting

Snecific Am4. How does the |level of outpatient care provided affect the

amount of inpatient care demanded of the sane hospital ? Hospitals seemto
wei gh the inpact on demand for inpatient care when deciding on outpatient
service capacity (Souhrada, 1989).

Snecific Amb5. How does provision of outpatient care affect the conplexity

of cases treated in the sane institution's inpatient units? Hospitals nay



invest in outpatient diagnostic services in part to admt |ess conplex cases
within a particul ar diagnostic category to its inpatient units. However,
provi sion of outpatient therapeutic care may result in transfers of the
conmparatively easy cases to the outpatient side. These are issues that can
only be settled enpirically, and very little is really known about these

rel ationships currently.

Snecific Am6. To what extent did PPS cause care to shift frominpatient to
out patient settings? Mre inmportantly' fromthe standpoint of current policy
decisions, is substitution between inpatient and outpatient settings stil
occurring, or do current increases in outpatient spending conplement inpatient
care? It is possible that PPS produced a one-tine decrease in inpatient
expenditures by shifting care to outpatient services. Future shifts may be
difficult to obtain. Instead, growth in outpatient diagnostic testing which
conpl ements inpatient care may return growth rates for inpatient spending to

near prePPS |evels.

Snecific Am7.  How have technol ogical innovations affected the "yield" from
diagnostic testing? Are yields |ower on outpatient testing than on inpatient
testing? Does hospital conpetition affect yields? K awanski and Gauner
(1990) define the yield fromdiagnostic testing as the number of therapeutic
treatments associated with a test divided by the nunber of tests. W expand

upon this definition in Chapter 5

This report is organized as follows:
Chapter 2 provides a literature review of pertinent studies. It begins
with a description of the growth of hospital outpatient services. This is

foll owed by discussions of pertinent articles on hospital investnent, nonprice



conpetition, the link between third party payment mechani sms and innovation
and technology diffusion. The chapter concludes with a description of a study
on the inpatient yield fromdiagnostic testing.

Chapter 3 discusses incentives affecting the relationship between
anmbul atory services and inpatient care. Material for the chapter comes froma
detailed review of incentives provided by Medicare and Medicaid programs from
publ i shed sources and interviews with other insurers.

Chapters 4, 5, and 6, respectively, present three related nodels to
explain the shift of services frominpatient to hospital outpatient settings.
The first explains substitution of inpatient for outpatient care. The second
focuses on the effect of technol ogi cal change on the yield from diagnostic
testing. The third deals with hospital investnent in anbul atory testing.

In Chapter 7, we describe pertinent data sources. These include state
hospital cost reports, American Hospital Association Annual Surveys, and
l'inked Medicare data sets.

Chapter 8 presents a framework for enpirical analysis of the growth of
hospital outpatient services. The framework should be sufficient for HCFA to
deci de whether further work on the topic is feasible and fruitful. Further

design work will be needed, however, before enpirical research is begun.



CHAPTER 2: BACKGROUND AND LI TERATURE REVI EW
The subjects of technol ogical change in the hospital sector and the
growth of outpatient services, both as a consequence of technol ogical change
and for other reasons, are indeed broad. W reviewed a nunber of studies for
this research design. These are anong the nore inportant studies, but there
are undoubtedly many others we did not review for this report.
2.1 Gowh of Anbulatorv Services

2.1.1. Anbulatorv Surnerv. There was sone substitution of outpatient surgery

for inpatient surgery before 1983. Between 1979 and 1983, inpatient surgica
utilization declined by 7 percent while anbul atory surgical procedures
increased by 77 percent, but by 1986, the number of procedures in the latter
settings had increased by 277 percent from 1979 (Detmer and Buchanan- Davi dson,
1983). By 1986, 40 percent of all surgical procedures performed in hospitals
were done on an outpatient basis, Freestanding anbulatory surgery centers
performed a mllion procedures in addition to the 8.7 mllion outpatient
hospital procedures in 1986 (Russell, 1989). In 1990, 37 percent of net
hospital revenue derived from surgical cases cane from procedures performed on
an outpatient basis (Anderson, 1991). During 1988-89, 82 percent of outpa-
tient surgery was done at hospitals, 6 percent at freestanding surgery
centers, and 12 percent in physicians' offices (Anderson, 1990).

Bot h diagnostic and therapeutic surgical procedures are perforned on an
anmbul atory basis. The 8 nost conmon procedures done on an outpatient basis
are (1) diagnostic dilation and curettage, (2) diagnostic cystoscopy, (3)
nyringotony, (4) biopsy of breast tissue, (5) local excision of skin Iesion,
(6) diagnostic |aparoscopy, (7) cataract extraction (laser), and (8) release

of carpal tunnel. Criteria for selecting patients for anbul atory surgery
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include the nature of the procedure and probability of post-operative conpli-
cations. Hospital-based anbulatory centers generally serve older patients
than freestanding centers (Detmer and Buchanan-Davidson, 1989). According to
a recent survey, about 80 percent of hospitals performanbulatory surgery in
the inpatient operating room (Nathanson, 1988). The overall trend, however

is toward dedicated outpatient facilities that are nmore attractive to con-
suners (WIkinson, 1988). Recent surveys of hospitals revealed that ambula-
tory surgery programs were among the most profitable diversification strategy
for nmost hospitals surveyed; the sane has been said about diagnostic centers
(Sabatino and Grayson, 1988; Sabatino, 1989). Sonme observers have voiced
concern that anbul atory surgery, especially in nonhospital settings, is stil

| argely unregul ated; performance standards and data on vol ume and costs of
anmbul at ory surgery' have just begun to appear (Bunker and Schaffarzick, 1986).
2.1.2, Cardiac Care. Mjor therapeutic cardiac procedures are performed on
an inpatient basis, but diagnostic procedures are increasingly outpatient.

Di agnostic studies may be noninvasive or invasive (see, e.g., Stason and
Fineberg, 1982). The performance of the noninvasive tests per se is not a
reason for hospital admssion. Invasive cardiology may involve a higher risk
to the patient and requires nonitoring after the procedure is perforned.

The nost conmon of the invasive diagnostic procedures is cardiac
catheterization which entails inserting a small hollow tube in the patient's
armor |eg and advancing the catheter until the tip reaches in or near the
heart. In 1987, 866,000 cardiac catheterizations were performed annually,
making it one of the nmost frequently performed procedures (Souhrada, 1989).
Gowh in use began in the late 1970s and early 1980s. At one teaching

hospital, cardiac catheterization was provided to 2 percent of patients with



acute nyocardial infarction in 1977 and to 40 percent in 1982 (Showstack et
al., 1985). There are about 1,000 cardiac catheterization labs in the U S
(Souhrada, 1989).

Qut patient catheterization is said to offer several advantages, includ-
ing convenience to patients and |ower cost. Sonme even assert that the
procedure is safer for the patient when performed on an outpatient basis
because there is stricter credentialing of physicians there than is required
in inpatient hospitals settings, better quality assurance nechanisns, and the
availability of several choices of open heart' units in the center's vicinity
if surgery is needed quickly (Jackson, 1989). Relative safety-quality is
controversial, especially the point about the advantage of choice anong hospi-
tals in energency situations (Mihrer, et al., 1987). |If the patient is
admtted to a hospital for this procedure, admission is often on the day prior
to the study, and the patient spends the night at the hospital after the
procedure is performed (Mahrer et al., 1987). National estinates of the
out patient percentage (about 40 percent in the md 1980s) obscures appreciable
variation at the local level. In a given community, one hospital may perform
half of its catheterization procedures on in an outpatient department, but at
the another hospital in the same city, all are perforned on inpatients
(Anderson, 1990). One notive for adopting outpatient cardiac catheterization
is to lower the overall acuity of the hospital's cardiol ogy patients. Another
is to foreclose entry of physicians' offices into production of cardiac
catheterization and certain therapeutic procedures, such as periphera
angi opl asty (Souhrada, 1989).

2.1. 3. Diapnostic Imaging. Radi ol ogy had its beginning in 1895 with

Roentgen's discovery of x rays. Although there were sone inprovenents in
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radi ol ogi cal technol ogy, major innovation did not occur until the 1960s with
i npl ementation of ultrasound, rectilinear scanners, and Ganma camer as.
Advances in mcroelectronics and introduction of mniconputers made conputed
t omography (CT) scanners possible. CT began to defuse in 1973. CT was
followed by major innovations in diagnostic imaging, including positron
em ssion tonography (PET), digital subtraction angiography and digita
fluoroscopy, major advances in nuclear medicine and ultrasound, and nucl ear
magnetic resonance (M).

Trajtenberg (1990, pp. 47-8) provides estinmates of the dollar vol ume of
sal es of various diagnostic imging technol ogies between 1972 and 1987.
Expenditures on x ray increased through the early 1980s and were flat there-
after. Spending on CT increased rapidly between 1973 and 1983 and decreased
thereafter. Nuclear medicine had about the same pattern of expenditure growh
as CT while expenditures on ultrasound rose throughout 1973-87. MR began to
diffuse in 1982 and, as of 1987, spending was still increasing. By 1987,
spending on MR constituted about a quarter of the diagnostic inaging narket
and was expected to increase substantially further; alnobst tw ce as nmuch was
spent on MRl as on CT and about half as nuch as on x rays. In 1972, x ray's
market share was about 90 percent. PET has not diffused beyond tertiary care
centers (Sabatino, 1990). Diffusion has been inpeded by limted approval by
FDA and insurer lack of wllingness to cover PET. In 1989, there were 70 PET
scanners installed or ordered in the US. (McGivney, 1991; Wagner and Conti,
1991).

MR has numerous clinical applications (Hoppszallern et al., 1990;
Souhrada, 1990). It is the diagnostic procedure of choice for many cerebra

di seases, diseases of the spine, nuscul oskel etal system chest and | ower neck,
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and abdomen. Applications in diagnosing heart diseases are just beginning to
devel op

One of the major differences between the diffusion process of CT and MR
at early stages of the diffusion process is that MR was used extensively on

outpatients as well as inpatients fromthe beginning (Peddecord et al., 1987).

In 1989, 81 percent of all MR scans were performed on an outpatient basis;
over 80 percent of scans were used to exam ne the head and the spine, but
applications to other areas appear to be expanding rapidly (Hoppszallern et
al., 1990). In the initial stages of devel opnent, most MR units run by
hospital s were housed in freestanding centers because of special architectura

consi derations required by the nagnetic fields (Hoppszallern et al., 1990;

Hospitals, 1986). Technol ogi cal advances have resulted in declines in cost of
construction to house MR wunits. An undeterm ned percentage of MR wunits are
operated by imaging centers that are independent of hospitals. Wth the

devel opment of [ower cost MR wunits, it is anticipated that MR will defuse

into specialty clinics and emergency roons (Hoppszallern et al, 1990).

2.1.4  Therapeutic Radi ol oev. Mst of therapeutic radiology involves use of
X rays or gamma rays to kill cancer cells. It is sonetines the only therapy
the patient needs. It is often used in conjunction with surgery, preopera-

tively or postoperatively, and/or in conbination wth chenotherapy. Radiation

may be admnistered externally or internally in the formof radioactive

i npl ants which may be inserted on an inpatient or outpatient basis.
Quantitative evidence on the use of such services in treating cancer on

an outpatient basis is very sparse. (One study of Medicare hospital outpatient

clains for beneficiaries with cancer taken for one week in 1988 found the

following distribution of expenditures: therapeutic radiology, 25.9 percent;
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di agnostic radiology, 31.5 percent (with MR, under 1 percent); surgery, 24.1
percent; chenot herapy (because of virulent side effects of many therapies),
5.4 percent; and other, 13.1 percent (Yarbro, 1991). Using physiol ogic

I magi ng, physicians can evaluate the response to specific cancer therapies

wi thin hours of adm nistration of therapy (Wagner and Conti, 1991). This
should facilitate treatnent of such patients on an outpatient basis.

2.1.5. Extracorporeal Shock WAve Lithotripsv (ESWL)

In Decenber 1984, the Food and Drug Adm nistration (FDA) granted Dornier
Systems approval to market the ESWL in the United States. Despite the
sizeable investment required', fifty units were in use by Decenber, 1985 (US
Congress, O fice of Technol ogy Assessnent, 1986). One method that health care
facilities have chosen to control these sizeable costs is the use of nobile
equi pnent (Rajagopal and Bailey, 1991 and McCue, 1989). Nunerous studies
indicate that ESW is at |east as successful in the removal of kidney stones
as the previously-used nethod: surgical lithotony (see, for exanple, Aronne
et al., 1988 and Charig et al., 1986). In addition, studies indicate that
treatnent using ESW reduces post-procedural pain, hospital stays and |ength
of time off work; these reductions may translate into significant cost savings
(Bashkoff, Lehrer and Saltzman, 1989; Aronne et al., 1988; Lingeman et al.,
1986; and Mller et al., 1984). In fact, several studies indicate that ESW
can be successfully conducted on an outpatient basis for the majority of the
patient popul ation (Ackaert et al., 1989 and Baert et al., 1989). Al though

there is evidence that ESW w || produce cost savings for patients who woul d

"Estimated operating costs for a hospital operating a Dornier
Lithotripter in 1985 range from$1.24 to $1.54 million per year (A der, 1985
and Blue Cross and Blue Shield Association, 1985.
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otherwi se have been treated surgically?, sone fear that the United States may
not enjoy overall cost savings if the treatment is also used on many patients
who previously were not candidates for surgery (Power, 1987).
2.2, Pertinent Economics Literature

There is nuch pertinent economics literature to review. Researchers on
this topic should read studies in the industrial organization literature,
especially those focusing on the relationship of investment and innovation to
market structure. Qur review here is limted to pertinent studies fromthe
health economcs literature. Hospital investment is pertinent since (1)
i nnovations are often enbodied in investnent goods and (2) hospitals have nade
substantial investnents in outpatient capacity in recent years. Nonprice
conpetition is inportant because, at |east historically, it appears that much
of the growth in capacity has been in narkets served by many conpetitors. PPS
and other changes in third party paynent mechani sns nay have changed the
nature of nonprice conpetition. Physicians have a special relationship to
hospitals and play a key role in determning where patients receive care--at
the office office, in the hospital outpatient department, or as inpatients.
Physi cians al so have a role in decisions hospitals make about innovation. The
studi es we review on physician-hospital interactions and another recent
article on technol ogi cal change stress the roles of reinbursement mechani sm as
a determnant of hospital innovation. This work is clearly inportant and is
al so central to the nodels presented in later chapters. This chapter con-

cludes with a brief review of past research on the econom cs of innovation,

Lingeman (1986) estimates that using ESW for patients who woul d

otherwi se have received surgery would reduce annual hospital costs hy $1.24
mllion.
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three enpirical studies of diffusion of technology in the hospital sector, a
description of work on the effect of PPS on diffusion of technology in the
hospital sector, and a review of a study on the inpatient yield forthcom ng
from performng diagnostic procedures. The article by Zweifel reviewed bel ow
is only available in German.

2.2.1. lnvestnent. Wedig and coauthors (1989) investigated hospital invest-

ment and the cost of capital to hospitals theoretically and enpirically.
Separate nodel s of investnent decisions were devel oped for for-profit (FP) and
for not-for-profit (NFP) hospitals. They made these assunptions. The FPs
maxi mze the hospital value, the summed market val ue of debt and equity, and
NFPs maxi m ze the discounted present value of flows of utilities of quantity
and quality of output. Both hospital types face inverse demand curves which
consi st of three kinds of patients: insured charge-paying; insured cost-
paying; and uninsured patients. (Prospective payment was not considered in
the nmodel since the enpirical work covered 1974-82, and prospective payers
used a capital cost passthrough nethodol ogy.) Both FP and NFP hospitals use
capital and |abor to produce services which have both quantity and quality
dinmensions. Quality depends on ratios of hospital inputs to outputs ("inten-
sity"). FPs obtain their investment capital from three sources: retained
earnings, stock issue, and debt issue. NFPs get them fromtwo sources: debt
(mainly) and retained earnings. Each probl emwas sol ved using optina
control

The first order condition for capital for the FPs states that the
mar gi nal revenue product of capital equals the nmarginal input price. The
contribution of this study is in defining the marginal input price when

hospitals face a mx of payer types. A major issue investigated is the
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effect of hospital dependence on retrospective cost versus charge-based
payment on the price of investnent goods to hospitals. The authors showed
that if the cost payers reinburse a hospital at a rate that falls short of the
true cost of holding an investnent good a period (Jorgensonian cost of
capital), cost-based payment decreases hospital investnent and conversely.

The first order condition for the NFPs is simlar to the FP variant except
that the marginal revenue product of capital is replaced by the marginal val ue
of the contribution of capital to hospital utility flows from quantity and
quality. The input price is sinmlar, with the only differences reflecting
institutional differences between the two ownership types because of corpora-
tion income taxation of the FPs and the return on equity paynent which the FPs
realized at the tine.

The empirical analysis, anmong other things, examned the sensitivity of
hospital investment to variations in the input price using a flexible acceler-
ator nodel of hospital investment. Investnent was negatively related to
price, but the associated elasticities were |ow.

This work should be extended in several ways. First, the effect of
prospectivel y-determ ned capital paynents on the cost of investnent goods to
hospital s should be assessed. Second, the authors treated hospitals as
monopol i sts and had no role for other types of providers. The effects of
conpetition should be eval uated conceptually and enpirically. Third, the cost
of capital neasures should be updated.

2.2.2. Nonprice Competition AnDNN Hospitals.  Conpetition can take place

among hospitals and between hospitals and other provider types, such as
physician offices. W consider the latter types of interactions below Here

we focus on nonprice conpetition anong hospitals. Al though nonprice competi-
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tion anong hospitals has been 'described in several papers (e.g., Robinson and
Luft, 1987; Noether, 1987), little attention has been devoted to the theoret-

i cal underpinnings of nonprice competition anong hospitals. Enpirically, it
has been observed that because of nearly conplete coverage for hospital care,
conpetition among hospitals takes place on a non-price basis. Included in
nonprice conpetition is quality as typically neasured by clinicians, including
the latest equipnment, and such amenities as good food and good parking for

medi cal staff.

Pope (1989) provides a good start at a theory of nonprice conpetition
among hospitals. The first part of the paper deals with the basic nonprice
conmpetition model in which hospitals face a fixed PPS price and fixed demand
for the hospital market as a whole. Later, the model is nodified to consider
the effects of alternative paynent methodol ogi es (cost versus prospective)
which affect hospital quality and slack.

In the first part, there are n hospitals and K patients in the town.
Each hospital conpetes for patients by increasing its quality as perceived by
patients (or their doctors) (m. Perceived quality depends on hospita
expenditure on quality-enhancing inputs (nurses, MRIs, etc.) (R). The nunber
of admssions to a hospital depends on its R

Each hospital decides on an R assunming that the Rs of its conpetitors
are fixed. (A nore realistic assunption would have been a non-zero conjectur-
al variation, but the nmodel is quite conplicated even with a Cournot assunp-
tion.) The elasticity of demand for adm ssions with respect to R (n) was
shown to depend on (1) the nunmber of hospitals in the town, (2) a parameter

(B) reflecting the nobility of patients-physicians anong hospitals (which
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reflects distances, road conditions, health of patients, etc.), and (3) the
elasticity of Rwth respect to m

The hospital's marginal (-average) cost per adm ssion equals the sum of
R and managerial slack per admssion (s). Hospital profits are the product of
the difference between price and marginal cost per adm ssion and the nunmber of
adni ssions. The hospital determnes optimal s and R by maxi m zing the sum of
profit and total slack (s times adm ssions).

Equilibrium R (in which there is zero profit) was shown to increase with
increases in the values of only two paraneters--the sensitivity of patients to
changes in R () and the fixed PPS price per case. Equilibriumslack increas-
es with the PPS price but decreases with higher 5. The intuition of the
result is that, if patients are nobile, a greater share of hospital resources
will be devoted to benefiting patients and doctors rather than on enol unents
to admnistrators. |f 5 were zero, hospitals woul d spend nothing on R
Enpirical work (Pope did none) should neasure determ nants of the parameters
underlying 9.

In the second part of the paper, Pope considered a case in which
hospital s receive a conbination of a fixed price and cost-based rei nbursenent
froma single payer, assumed for discussion purposes to be Medicare. The
maj or change is that cost'reinbursenent reduces the price of both quality and
slack. Medicare may not be satisfied with the evel of Relicited under a
pure prospective pricing scheme, and by paying partially on a cost basis, it
can raise the equilibriumR over what it would be under pure prospective
pricing. But at the same time, by paying cost, equilibrium slack increases.
The reduction in the price of slack partially crowds out higher quality. A

restraint on the hospital enploying huge amounts of slack is that the margina
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val uation of slack beconmes zero at sonme level. In general, as the share of
the total payment derived froma cost-based payment methodol ogy increases,
both R and s increase with the ratio of Rto s being higher under pure cost-
based than under prospective payment. Under pure cost-based paynent, hospi -
tals never earn a profit.

2.2.3. Physician-Hosgpital I nteraction nd the Fffect f Hospital Payment

Method. Custer and coauthors (1990) devel oped a nodel to assess the effects
of PPS on production of hospital care, given alternative hospital-medica

staff relationships. In the nodel, the number of inpatient services per

medi cal staff menber depends on the (1) level of physician office inputs (0),
(2) physician tinme devoted to hospital production (t), and (3) level of hospi-
tal inputs per menber (z). Both the physician and hospital maximze profits.
Physician profits depend on exogenous physician output and factor prices faced
by the practice and physician and hospital input |evels selected respectively
by the physician and hospital. Hospital profits depend on the same input
variables. Payment per unit of output may be cost-based or prospective. Any
switch from cost--based rei mbursenent to prospective payment was assuned to be
budget neutral from the payer's perspective. They included a cost function to
refl ect scal e econom es/ di secononies and prices of hospital inputs.

The analysis starts with a noncooperative nmodel in which each hospita
and staff menber takes the others' input |evels as given when maxim zing
profit. Equilibriumvalues are derived for the three input |evels alterna-
tively under cost-based and prospective pricing regines, Conparing optina
values for z under the two regines, it is apparent that optimal z is less for
every conbination of the other inputs under prospective pricing. Input levels

of o and t may be expected to change
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To determ ne equilibriumvalues of the inputs, one nust specify whether
hospital and medical staff inputs are conplements or substitutes in the
production of hospital care. If they are conplenents, a decrease in z wll
| ead to decreases in physician inputs to hospitals leading to further declines
inzuntil an equilibriumis achieved. If this occurs, a switch to prospec-
tive pricing of hospital care will reduce hospital output and physician
incone, while the effect on hospital profits is ambiguous. If, however, the
two input types are substitutes, physicians will increase their inputs in
produci ng hospital services. Then the effect of prospective pricing on output
i s anbi guous, but hospital profits rise and physician incone falls. (zis
| ower than before the change.)

In a second nmodel, there is perfect hospital-medical staff cooperation
Then income of the two parties is maximzed jointly. There are several major
differences between the results when physicians and hospital s cooperate.

First, more output is produced (irrespective of the hospital pricing reginme)
than in the first (Cournot) case. Benefits of production that were previously
external are now internalized. Second, now if there is input complementarity,
the switch causes an anbi guous effect on physician input levels. |If physician
and hospital care are substitutes, physician inputs will increase and hospita
inputs decrease, the sane directions of effect as in the noncooperative
variant. Third, joint profits are higher, making the gain from cooperation
greater under prospective pricing

A third nmodel assunmes physician dom nance over hospitals. Here, one
party maximzes profit knowi ng how the other will react (Stackel berg assunp-
tion). Now the nedical staff's problemis to maximze profit subject to the

hospital's reaction function. Inputs o and t are again the physician decision
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variables.  The hospital maximzes profit over z subject to constraints that
the two physician inputs be "paid" their marginal products. The authors
investigated effects of enploying Stackel berg versus Cournot assunptions and
also the effects of changing pricing regines on input levels, profits, and
hospital output.

Cearly, the theoretical results depend on assumed behavioral relation-
ships. Actual results must be determned enpirically. The authors also
provi ded some enpirical analysis. One theoretical inplication (not fully
certain) is that hospitals will reduce their inputs per nmedical staff nenber
(z) in response to the switch and that the nmagnitude of the effect partly
depends on the payer's market share. Hospitals did in fact reduce input use
relative to nedical staff after PPS was inplenented. In the signable cases,
their theoretical analysis inplies that PPS shoul d decrease physician time
devoted to hospital production (t) when z and t are conplenents. |f substi-
tutes, t should rise. For income, the general inplication is that when a
free-to-the-doctor input (z) decreases, physician income should fall. The
authors used a variable for total hours rather than time spent by physicians
in hospital care in their enpirical work. They found that inplenentation of
PPS reduced hours of nedical specialists, which they argued makes sense since
t and z are nore likely to be conplenents for nedical specialists. For the
surgical specialists, however, they found that t fell, which nakes sense if
such specialists' t and z are substitutes. Physician incone rose for surgica
speci alists post PPS, cet. par., declined for nedical specialists, and
declined for general/fam |y practitioners and hospital-based specialists, but

the effects for the latter two specialties were statistically insignificant.
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Zweifel (1988) adopted Custer et _al. 's nmodel to exanmine the effects of
rei mbursement nethods on hospital.adoption of product and process innovations.
He exam ned innovation in the U S. and Germany. For purposes of this study,
the U S. analysis is relevant.

Zwei fel assumed that both the hospital and physicians maximze profits.
Like the preceding article, the physician supplies practice inputs and tine to
the hospital. The hospital decides on an input |evel per medical staff
nember. He set up profit functions for the hospital and the typical staff
menmber, both before and after the product or, alternatively, the process
innovation. Adoption takes place (and takes place sooner because the foregone
cash flow of waiting to adopt is greater), if the hospital's profit after
adoption exceeds the profit before adoption. Al though adoption is ultimtely
guided by hospital profit considerations, hospital profitability depends in
part on the levels of physician time and practice inputs devoted to hospita
production. These latter variables are under the physician's control. The
probl em thus was solved in tw stages. He first solved the physician's node
for the effects of an innovation on the two types of physician inputs (tine
and nonphysician office). Then these variables were substituted into the
hospital profit function to evaluate the inpact of the innovation of hospita
profits and hence on adoption.

H s theoretical work yielded few unanmbi guous results. Under plausible
assunptions, he concluded that "larger" hospitals, measured both in terms of
the input intensity of production (hospital inputs per staff nenber) and the
nunber of nedical staff menbers, are more likely to adopt product innovations.
These concl usi ons were based on the assunption that both the hospital and

doctor receive higher prices after the innovation, By contrast, product
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prices were assuned to be unaffected in the case of the process innovation
(which is plausible).

The process case is nade nore analytically difficult because it is not
clear what effect the innovation has on input use of physicians and aides. He
concluded that a large hospital, defined as above, will only adopt process
i nnovations sooner than a smaller one if the physicians profit fromthe
inpovation. This is not because of outright opposition of the doctors, but
rat her depends on how val ues of physician input |evels change and how this in
turn affects the pre-post innovation hospital profit differential. He argued
without formal analysis that the transition to PPS shoul d have reduced the
rate of product innovation because a higher price post adoption is no |onger
guaranteed. However, the rate of process innovations should have accel erated.
2.2.4, Interrelationships bet ween Rejnbursement Mechani sm and Technological
Chanpe in the Hospital Sector. Baungardner (1991) focused on the effects of
traditional retrospective charge-based paynent versus HVO paynent on diffusion
of technologies. He described a technology in three paraneters: nmargina
(-average) nonpecuniary cost per unit of nedical care (n); marginal pecuniary
cost per unit of care (a); and the technical boundary of treatment (B), which
captures the extent to which treatment (e.g., life extension) is technically
feasible. Technical change refers to conbinations of reductions in n and a
and increases in B.

In a world of perfect observability of insureds' behavior, the amount of
i nsurance purchased is the one that equalizes marginal utility of income in
wel | and sick states. Further, technical advances involving any or all of the
three parameters are welfare-enhancing. Problens arise, however, when the

i nsurer cannot perfectly observe the behavior of doctors-patients. That is,
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because of inperfect observability, actions of doctors-patients may not be
reflected in premums, leading to noral hazard.

Under conventional insurance, Baungardner showed, anong other things,
that an advance in B nay decrease consumer welfare. This is because the
inprovement in the ability to treat sick individuals | eads to consunption of
anounts of care for which marginal benefits fall short of marginal cost that
were not consumed before the technical change because such treatnent was not
technically feasible. (Reductions in a and n by contrast are welfare-
enhancing.) A though consumers may not be better off ex ante selecting a
conventional policy covering a high B, ex post, if they have such insurance
they will often use it when confronted with a serious illness

Now consi der the technical change when the patient is covered by an HVO
HVO managenent sets a standard for the maxi mum anount of care that HVO doctors
may provide (or prescribe) to patients which may vary by diagnosis. To the
extent that advances in B are constrained by the nmaxinuns on utilization,
consunption of care by severely ill insureds will be constrained by the HMO-
i nposed utilization maxi nums rather than by the treatnent possibilities that
technology allows. Thus, the welfare |osses associated with enhanced B do not
occur when an HMD is the insurer. O course, nore realistically, the HVO may
be forced for reasons of conpetition in the insurance market to relax its
rules and provide its insureds the full benefits of enhanced B, as Aaron and
Schwartz (1984) and others have argued.

Now, how is this related to hospital decisions about adoption of
particul ar product innovations? |f increases in B are likely to be nore
wel f are-inproving under HVO-type insurance, one shoul d observe that such

technol ogi es are more likely to be adopted by hospitals in areas with high HMO

-
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penetration to the extent that HMOs are better in controlling the use of such
technol ogy. The analytic problemis that this conclusion relies on an ex ante
calculation. Ex post, once the individual has conventional insurance, he
mght just as well use it, and demand may be higher in areas in which a |ot of
patients have conventional insurance.

2.2.5. Technology Diffusion: Concents. As already seen, a number of studies
have di stingui shed between process and product innovations. Process innova-
tions make it less expensive to produce a good or service that was previously
produced by the firm  Product innovations involve the introduction of a new
product not heretofore available.

Cearly the distinction depends on how output is nmeasured. If, in the
context of hospitals, the unit of output is considered to be a patient day,
admi ssion, or outpatient visit, the vast majority of innovations that have
been introduced in the past decades have been product innovations. If one
considers output to be life extension or quality of |ife enhancenent, at |east
some of the innovations that would be classified as product innovation using
the narrower definition of output become process innovations. The narrower
definition of output is probably the more useful one for our purposes for two
reasons. First, the inpacts of nost of the innovations on |ife expectancy and
quality of life have not been adequately documented. Second, fromthe
standpoi nt of a payer |ike HCFA, new diagnostic and therapeutic technol ogies
have tended to raise expenditures. The mgjor shift frominpatient to outpa-
tient care is properly viewed as a process innovation using the narrower
definition of output.

The conceptional literature on product innovation in econonics has been

described by Kam en and Schwartz (1982), Scherer (1984), and ot hers.
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According to this theory, there are two decisions, whether or not to adopt the

innovation at all, and if the innovation is to be adopted, when to adopt. The

firmwll innovate if the present value of the streamof profits expected from
the innovation is positive. If the innovation is profitable at all, there is
the question about optimal tinmng of innovation. In deciding on timng, the

firm bal ances the costs of adopting |ater--potential conpetitors nmay secure a
permanent share of the nmarket'and |oss of some early potential profits--
against the possible gain from waiting--securing benefits of subsequent
scientific advances and learning from others' mstakes. Risk averse firns
consi der the variance of net returns. Risk aversion is just one cost of
adoption, and highly risk-averse firms (e.g., a public firm perhaps a small

one, or a highly leveraged one) may be expected, cet. par., to be a late

adopt er

Monopol i sts are less likely to have their markets foreclosed by |ate
adoption, and, for this reason, they may be slow to innovate. However
concentration reduces uncertainty and provides cash flow for innovation--the
Schumpet erian hypot hesis (Scherer, 1980; Levin,_et al.,1985). Al though
numer ous enpirical studies have been conducted in a variety of industries,
much of the enpirical evidence on the relationship between market structure
and innovation in other industries is inconclusive (Kamen and Schwartz
1982).

Al though some of the conceptual and enpirical research on the econonics
literature on innovation is relevant to the hospital sector, it is inportant
to recognize some inportant differences between innovations in the hospita
sector and other industries. First, the vast majority of "firns" in the

hospital sector are not organized on a for profit basis. This means that
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hospital s may adopt innovations for reasons other than profits, such as for
teaching and research purposes and/or to enhance their prestige. This
distinction does not seemto be as inportant as it mght first appear since
the hospital nust break even in the long run unless it has access to various
private and public subsidies. Second, innovations in other sectors often
require substantial capital investments. This is only sonetimes true in the
hospital sector. Certainly, adoption of nuclear magnetic resonance involves a
maj or investnent, but such innovations as open heart surgery, or even trans-
plantation are highly labor intensive. The major investment is in financia
comm tnents made to specialized staff and training. Particularly for capital-
intensive innovations, it is essential to consider the capital recovery that
the hospital's various payers provide. For the l|abor-intensive innovations
the prices payers are willing to pay to cover the innovation's operating cost
are of critical inportance. Third, firms in various industries sell in nore
than one market. Conputer firms, for exanple, sell to conpanies, to house-
holds, and to universities. CQutputs in various markets are interrelated

Such firms may wish to capture a high share of the educational market and
offer price reductions to achieve such shares because students often grow up
to be corporate buyers. Hospitals sell in markets for inpatient and outpa-
tient care. These markets also are interrelated. Hospitals' innovation

deci sions and pricing of new products should reflect these interrelationships.

2.2 6 Empirical Analysis of Adontion of Technologies in the Hospital _Sector

Russel | (1979) used data for 1961-75 fromthe American Hospital Association to
study the diffusion of various technol ogies wthin the hospital sector,
including intensive care, cobalt therapy, open heart surgery, renal dialysis,

di agnostic radioi sotopes, respiratory therapy, and el ectroencephal ograph
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Among the deterninants of diffusion she found to be important were hospital
size, teaching and research programs, and a general as opposed to specialty
orientation. (Specialty hospitals were sonetimes |ate adopters.)

Three maj or nonfindings are also noteworthy.- First, once size was
controlled for, the difference in innovation adoption behavior between for-
profit and private not-for-profit hospitals was relatively mnor. The
di stinction between governnent and private hospitals was nore inportant.
Second, she found no najor effect of the incidence of diseases pertinent to
the technology in question and adoption. Third, she used the four-firm
concentration ratio to neasure hospital market structure. She was able to
detect no systematic relationship between market structure and innovation
Lack of results on market structure may well reflect inadequate mneasurenent
Al'so, the environnent was quite different in the 1960s and 1970s from the
1980s and 1990s.

Romeo and coauthors (1984) studied the probability, speed, and extent of
adoption of five specific new technologies in six states (three with state
prospective reinbursenment and three with retrospective reinbursenent) using
data froma special survey conducted by the American Hospital Association in
1980. The five technologies (all defined as "capital-enbodying") were:
electronic fetal monitoring; volunmetric infusion punps; upper gastrointestina
fiberoptic endoscopes; autonated bacterial susceptibility testing; and
centralized energy management systems. The first three innovations were said
to be cost increasing (product innovations) and the last two to be cost
reducing for large scale use (process innovations). The inportance of
prospective reinbursenent to the hospital was neasured by the proportion of

the hospital's patient days covered by such payment systems. The authors'
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met hodol ogy al | owed themto distinguish anmong the effects of the various
prospective reinbursenent prograns. Market structure was measured by a
Herfindahl index of concentration of patient days among hospitals in the
hospital's county.

A major finding was that prospective reinbursenent, especially inits
most restrictive forms, inpeded the diffusion of product innovations. At the
sane tine, they found sonme evidence that diffusion of process innovations was
encouraged by tough prospective reimbursement. The coefficients on the
Herfindahl index variable were generally insignificant and varied in sign

Sl oan and coauthors (1986) studied the diffusion patterns of five
surgical procedures. Roles of payer mx, regulatory policies, physician
di ffusion, conpetition anmong hospitals, and various hospital characteristics
such as size and teaching status were examned. Data came froma tinme series
cross section of 521 hospitals based on discharge abstracts sent by the
hospitals to the Commission on Professional and Hospital Activities during
1971-81. The five technologies were total hip replacement, coronary bypass
surgery, norbid obesity surgery, retina repair, and cataract surgery.

The authors found that payer mx affected diffusion of surgical technol-
ogy although the marginal effects were conparatively small. A high share of
comrercially-insured patients, which pay the highest proportion of hospita
charges on average, was conducive to diffusion and, conversely, high shares of
public and self-pay payers typically were predictive of conparatively slow
diffusion. Mandatory prospective reinbursement generally had small or no
effect on diffusion with the exception of coronary bypass surgery, the
"biggest ticket" of the technologies studied. Certificate of need had no

effect on diffusion, a finding consistent with other work on the topic
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Mar ket structure was neasured as the ratio of beds in other comunity hospi-
tals to conmunity popul ation. They defined "comunity" as the SMSA for
metropolitan and the county for nonnetropolitan hospitals. A higher ratio
meant nore conpetition. Their regression results inplied that diffusion is
general ly greater when there is less rather than nmore conpetition in the
market area from other hospitals. 1971-81 is thought to be a period in which
the "medical arns race” was in full swing. These results are inconsistent
with this view. Mre rigorous nmeasurement of nmarket structure is needed to
resolve this issue

Trajtenberg (1990) assessed diffusion of CT scanners. H's nethodol ogy
differed appreciably from the others. He specified the choice problemas one
of multinomal choice. In a first stage of his estimation approach, he
estimated hedonic pricing nmodels. The rationale was to deconpose price
variation of CT scanners of CT scanners into two components: the part due to
differences in quality of the scanners and the residual. It is the latter
that should notivate the hospital's adoption decision; the residual fromthe
one stage (hedonic) regression was used in the second stage in which the
adoption decision was estimted using nultinom al logit analysis. The node
was estimated separately for each year for 1975-81. The negative price
effects on adoption was generally statistically significant at conventiona
| evel s.

2.3. The "Yield" from Diagnostic Testing

Kl awansky and Gaumer (1990) studied how utilization of diagnostic proce-
dures affects the use of therapeutic procedures. Defining the Mdicare
product as conpl eted epi sodes of therapeutic interventions, they exam ned how

changes in the volune of a diagnostic test affect the test's yield, neasured
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as the ratio of therapeutic episodes to diagnostic tests. Kl awansky and
Gauner focused on two diagnostic-therapeutic pairs. The first pair coupled

di agnostic cardiac catheterization with therapeutic coronary artery surgery or
bal | oon angfoplasty, while the second pair connected diagnostic flexible fiber
optic col onoscopy with therapeutic remval of polyps in the colon. Using
aggregate data on diagnostic and therapeutic volune, Gauner and Kl awansky
showed that yields fell for both pairs as diagnostic volune increased signifi-
cantly between 1984 and 1986. They noted that decreased yields increased
total (diagnostic plus therapeutic) Medicare costs per therapeutic test, since
the costs of nore diagnostic tests were spread across each therapeutic
procedure. They al so suggested that diagnostic yields, coupled with data on
the overall utilization rate of therapeutic procedures, can be used to
identify areas with overly "aggressive" medical practice, aswell as areas
where patients |lack access to therapeutic procedures.

Al though Kl awansky and Gaumer raised a nunber of interesting questions
about the relationship between diagnostic and therapeutic procedures, some of
their termnology is msleading. By defining Medicare product as the nunmber
of therapeutic procedures perfornmed and equating yield with testing "effici-
ency," the authors left the inpression that high yield rates are better than
low yield rates. In fact, determning the optimal yield rate is mich nore
conplicated, as the authors eventually noted, alnost as an afterthought, in
the conclusion. Technol ogi cal advances that nake diagnostic tests feasible
necessarily lower the yield.

To see this, note that if therapeutic tests are perforned in the absence

of diagnostic tests, the yield equals infinity. Presumably, whenever a
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patient's observable synptonms exceed a threshold |evel, the therapeutic
procedure will be perforned.

Introduction of a diagnostic test has two effects. First, sone patients

who woul d have been treated in the absence of the test will receive negative

test results and no longer receive treatnent. Second, some patients who
previously woul d not have been treated will now receive testing. Sone of
these tests will be positive, leading to increased volume for the therapeutic
procedure.

Assunming that synptoms are related to the probability of positive test
results, both effects will lead to decreases in yield. However, the two
effects will have different effects on the overall volune of therapeutic
procedures. The first effect will |ower volume and reduce costs, while the
second effect increases volume and costs; overall effects will depend on the
initial distribution of synptons in the popul ation, the cost of diagnostic
tests and the benefits fromreceiving therapeutic procedures. Kl awanski and
Gaumer inplicitly assume that the second effect is negligible, This assunp-
tion may hold for cardiac catheterization, where catheterizations al nost
al ways precede cardiac surgery since the "diagnostic" procedure is necessary
to tell the surgeon if and how to performthe surgery. Because it provides
i nformation on how surgery should be performed, cardiac catheterization is
real ly part of the therapeutic procedure itself. For other diagnostic/the-
rapeutic pairs, the therapeutic procedure can be performed independently of
the diagnostic test. (This nodel will be formalized in Chapter 5.)

Kl awansky and Gauner's enpirical analysis suffers froma related
problem  Wile they discussed how diagnostic tests |ead to therapeutic

procedures, data limtations forced themto use the total nunber of inpatient
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di agnostic tests and therapeutic, procedures to compute yields. This analysis
is valid if diagnostic tests are performed before each therapeutic procedure.
As nentioned, however, sonme patients who would be treated in the absence of

di agnostic testing will no longer be treated; so it is inportant to be'able to
see whether the proportion of patients who receive treatnent w thout first
recei ving diagnostic testing changes as diagnostic testing increases. Data at
the beneficiary level are necessary to directly link tests and therapeutic
procedures; fortunately, such data are now available. Better data on outpa-
tient diagnostic procedures are also available for nmore recent years than

Kl awansky and Gauner had available; their availability is inportant since
outpatient testing has been growing dramatically for many procedures,

including cardiac catheterization.
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CHAPTER 3: | NCENTI VES AFFECTI NG THE RELATI ONSHI P BETWEEN
AMBULATORY SERVI CES AND | NPATI ENT CARE

3.1. Introduction

The purpose of this chapter is to identify and discuss the incentives
whi ch affect the |inkage between the provision of anbulatory services and the
utilization of hospital inpatient services. These incentives will take
central roles in the analytic models which we will construct during the
following chapters. Special enmphasis is placed on the role that Mdicare and
non- Medi care rei nbursenent policies play in influencing the decision to invest
in anbul atory care capacity. Wile our primary interest is focused on the
rel ationship between anbulatory care and inpatient care, the relationship
cannot be studied by sinply looking at hospital inpatient and outpatient care.
Physi cians and other providers, such as independent diagnostic |abs and free-
standing anmbulatory surgical centers, conpete directly wth hospital out pa-
tient departments in the provision of anbulatory care. Mreover, physicians
have a great deal to say about where patients receive anbulatory care.
Therefore, we discuss the incentives facing physicians and nonhospita
provi ders of anbulatory care, as well as hospital incentives.

The rest of the chapter is organized in the follow ng way. After
briefly discussing possible objectives for providers of anbulatory care, we
descri be how Medi care and non- Medi care rei nbursement policies and regul ations
may i nfluence the decision to provide anbul atory services. \& next exam ne
how interrelationships between the denmand for ambulatory services and the
demand for inpatient services may affect provider behavior. W then discuss
how t echnol ogi cal change wi |l affect the Iinkage between anbul atory and

inpatient care. Finally, we provide a conplete specification of reinbursenent

32



mechani sns for Medicare and Medicaid inpatient, outpatient, physician, X-ray,
| aboratory, and anbulatory surgery services. W also discuss the reinburse-
ment policies used by comercial health insurers and Blue Cross/Blue Shield

pl ans.

3.2. Provider Objectives

Basical |y three objectives have been used in nodels of the behavior of
health care providers. The sinplest nodels to anal yze assune that providers
maxi mze profits. This assunption is convenient because it allows researchers
to apply the well-known predictions of the standard econom ¢ nodel of profit
maxi mzation. However, many health care providers, particularly hospitals,
have not-for-profit status. Therefore, some researchers have proposed nodel s
in which not-for-profit hospitals maximze utility from choice variables such
as output, quality, or slack, subject to a break-even or mninum profit
constraint (see, for exanple, Newhouse, 1970). A third objective, used mainly
in nodel s of physician behavior, assumes that providers act as perfect agents
for patients by conparing a patient's benefits fromcare to the patient's
costs and choosing the |evel of care that maximzes the patient's net benefits
(see Ellis and McGuire, 1986). The choice is usually subject to the con-
straint that the provider earns a fair rate of return

It is not imrediately clear whether the choice of objective affects
predictions about provider behavior. For exanple, if Medicare' s prospective
paynent systemlimts the resources that can be provided by hospital inpatient
departnents, but not in outpatient departments, both a profit-maxim zing
hospital or a perfect agent physician mght be expected to try to substitute
more outpatient care for inpatient care. Simlarly, changes in reinbursenent

policy which reduce the profits of a profit-maximzer will also affect
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utility-maximzing providers through their break-even or mninmum profit
constraints. On the other hand, Dranove (1988) shows that decreases in
rei nbursement levels for Medicare or Medicaid patients will have qualitatively
different effects on the prices charged by profit-maximzing and utility-
maxi mzing hospitals.
3.3. Reinbursement Policy and Incentives

The way that Medicare and other insurers reinburse health care providers
plays an inportant role in shaping the incentives for providing anbul atory
care. In this section, we discuss the incentives provided by three aspects of
rei nbursenment policy: differences in reinbursement nethods across types of
services, differences in reinbursenent |evels for a given type of reinburse-
ment nethod, and differences in reinbursement policies between insurers. W
describe how these aspects will affect the relationship between anbulatory and
i npatient services.

3.3.1. Reinbursenent for Different Services. Section VI describes how

Medi care reinburses providers for a variety of services. The differences
across services are striking: the Prospective Paynent System rei nburses
hospitals a fixed anount which is based on an inpatient's diagnosis, not the
services actually provided by the hospital; the custonmary, prevailing, and
reasonabl e (CPR) nethod pays physicians afee-for-service according to fee
screens that are partially dependent on the physician's actual charges; and
there are different systems for ambul atory surgery centers, X-ray and | abora-
tory services, and hospital outpatient services. These differences affect
provider incentives in a nunber of ways

3.3.1.1, Prospective vs. Retrospective. Whether a reinbursement system

IS prospective or retrospective affects the risk facing a provider. Prospec-
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tive paynent systens, which establish--in advance--a fixed payment per
service, diagnosis, per diem or per person, increase the risk facing a
provider. If the actual cost of treating the patient exceeds the fixed
payment, the provider is responsible for the difference. Retrospective
paynent, in contrast, is determned after the services are actually provided,
on the basis of the costs or charges for the services actually rendered. The
provi der consequently faces less risk. If providers are risk averse, they
will prefer retrospective paynent to prospective payment if the two reinburse-
ment systens provide equal average payments. In addition, prospective
paynents are often based on regional or national average paynents, while
retrospective paynents are often based on a provider's own costs or charges.
The latter arrangement does little to encourage provider efficiency since

| owering one's costs or charges sinply leads to | ower reinbursement |evels.

3,3.1.2. Fee-for-service vs. Pavnent Per Person or Diagnosis. Fee-for-

service reinmbursenent pays a fee, determned prospectively or retrospectively,
for each service actually rendered. This gives providers incentives to
provide nore services (as long as fees are set above costs). (Oher types of
payment, such as the DRG systemin PPS or capitated payment in HMOs, sever the
rel ationship between the quantity of services provided and paynent, giving
providers an incentive to provide fewer services

3.3.1.3. Relative Levels of Pavment. If reinbursenent for one type of

care becones stingy relative to another type of care, and the two types are
substitutes, providers will try to provide nore of the type that is nore
generously reinbursed. For exanple, if adoption of Medicare's PPS nade

rei nbursement for hospital inpatient services relatively |ess generous,

hospital s woul d have an incentive to provide less care in inpatient settings
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and nore care in outpatient settings. Medicare paynent reforms have generally

affected only one type of service at a time; such reforns may |ower expendi-

tures for the targeted services, but raise expenditures for other services
3.3.1.4. Bundling and Unbundling. The preceding reasons suggest that

the advantages (to insurers) of reinbursement based on diagnosis over fee-for-

service reinbursement may be dimnished if providers can "unbundl e" the

services associated with each diagnosis so that sone of the services are

treated (and reinmbursed) before the patient is admtted as an inpatient.

Wiil e unbundling may lead to higher reinbursement for the provider, it wll

al so produce higher overall costs to society if bundling services is

efficient.

3.3 1.5 cCapital Costs, If capital investments lead directly to higher
rei mbursement (that is, capital costs are passed through) providers wll be
more likely to invest than if the investnment has no effect on reinbursenent.

In the latter case, the investment must pay for itself by generating increased
patient visits. If capital costs are reinbursed differently in inpatient,
outpatient, and physician office settings, the location of care will be
affected accordingly. Capital costs are nore comonly passed through under
hospital inpatient reinbursenent policy than they are in reinbursenent for
other services.

3.3.1.6. Conflicting Incentives. Under current Medicare reinbursenent

policy, physicians, paid on a fee-for-service basis, have incentives to
provi de as nmany services as possible in all settings, including inpatient
settings. Hospitals, reinbursed under PPS, have an incentive to reduce the
amount of resources used in inpatient settings. These incentives conflict.

Intensifying the conflict is the key role that physicians play in directing
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patients to hospitals: a hospital needs to attract physicians in order to fil
beds, yet if it takes too many inpatient resources to attract physicians, the
hospital will |ose noney under PPS. One way to mitigate these tensions is for
hospitals to provide expanded outpatient facilities. Physicians will be happy
to face fewer constraints, while the hospital is reinbursed for outpatient

services on a fee-for-service basis

No matter what reinbursenent systemis used to determ ne payment for a

service, the level of payment has inportant effects on provider behavior. I|f
payment is set at a high level, relative to costs, nore providers will want to
supply the service and entry will occur. Conversely, if reinbursenent |evels
are low, few providers will be willing to provide a service. Wiile this

result is fairly obvious, it does conplicate enpirical tests of provider
behavior. While information about the type of reinbursement system used by an
insurer is frequently available, information about the relative generosity of
the payments generated by the systemis less uncommon. This suggests that
collecting data on the generosity of insurer paynents should be an inportant
part of any enpirical study of the relationships between anbul atory services
and inpatient care.

3.3.3. Differences Between lnsurers

3.3.3.1, Reinbursenent Levels. Health care providers face an array of
Medi care, Medicaid, Blue Cross/Blue Shield-insured, conmmercially-insured, and
uninsured patients. Wile the mix of patients facing a particular provider
wi |l be affected endogenously by the provider's choice of price, quality,
| ocation, etc., the exogenous overall distribution of patients across insurers

in an area wll have inportant effects on the provider's choices. Physicians
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and hospitals in an area with many Medicare patients will place nore weight on
Medi care rei nbursenent policies when deciding whether to invest in ambulatory
capacity, while providers in areas wth many commercially-insured patients
will place nore weight on commercial insurers' policies, and so on. As
Section VI shows, different insurers use different types of reinbursenent
systems to pay for each service. Equally inportant, when different insurers
use the same type of insurance systemto pay for a particular service, they
usual |y pay different levels of reinbursenent. Generally, commrercial insurers
pay nore than other insurers, Blue Cross/Blue Shield pays nmore than Medicare,
and Medicaid pays the |east.

3.3.3.2. Wilization Review Besi des rei mbur sement systens, each
insurer's approach to managing care by utilization review (UR) will affect the
decision to invest in anbulatory care. For exanple, PPS does not provide
direct incentives to performsurgery on an outpatient basis instead of in
inpatient departments. In fact, if |ess severe cases within a DRG are the
best candidates for outpatient surgery, hospitals actually have incentives to
perform those cases on an inpatient basis, since PPS reinbursenent is based on
the average severity of cases within a DRG  The observed shift of surgery to
outpatient settings may reflect pressures from Peer Review O ganizations,
which were created when PPS was adopted (Russell, 1989; Sloan et al., 1988).
Wckizer et al. (1991) examned data from 43 privately insured groups that
adopted utilization review (UR) between late 1984 and early 1985. They
conpared outpatient expenditures before and after adoption of hospital URto
gauge the effects of UR on outpatient use. They found no effect of UR on
physicians' office expenditures or on diagnostic outpatient expenditures, but

t hey documented a 20 percent increase in hospital outpatient departnent
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expendi tures per insured person per quarter that, holding a nunber of other
factors constant, they attributed to UR It appears that diagnostic expendi-
tures were not included in the hospital outpatient expenditure neasure. HVOS
in particular have especially strong incentives to keep patients out of the

hospital; data on HVO enrol I nent is available by state in the Source Book of

Heal th | nsurance Data.

3.4 Interrelated Denand for Inoatient. Physician_and Ambulatorv_Services:
Complements, Substitutes, and Conoetition

I npatient services, outpatient, and physician services are not unrelated
goods.  Physician services conplenent outpatient or inpatient services, while
out patient services sonetimes conpl ement and sonetines substitute for inpa-
tient care. Denmand curves for each type of service also reflect conpetition
within and between different types of providers. Providers will be acutely
aware of the interrelationships between the demand curves.
3.4, 1 Hospitals. Mst hospitals operate inpatient and outpatient depart-
ments. If a hospital nmaximzes profits it will jointly set inpatient and
outpatient prices to take account of the cross-price effects between the two
types of services. Moreover, providing outpatient services may be an effec-
tive method of attracting physicians--and their patients--to a hospital. The
hospital may even be willing to | ose money on outpatient services if that
attracts profitable inpatient business. O course, the outpatient services
may be profitable in their own right.
3.4, 2. Physicians. Physicians nay also decide to provide anbul atory services
that are frequently performed in hospitals, either within their own offices or
by investing in an anmbulatory testing facility. Interrelations in the demand

for different anbulatory services will affect this decision in at |east tw
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ways. First, the physician may invest in anbulatory capacity because it
increases patient demand for other physician services. Possessing the ability
to quickly and conveniently provide anmbul atory services like test results and
X-rays essentially increases the quality of the other services the physician
provides. Second, the anbulatory services in question may be profitable in
thensel ves, if insurers' reinbursement levels are set too high. Rather than
see those profits flow to someone else, the physician invests in anbulatory
capacity. A potential problemwth such investment is that having made the
investment in anbulatory capacity, the physician may change his or her
behavior to prescribe nore tests or procedures. Concerns about self-referra
have pronpted recent |egislative-proposals to |imt physician ownership of
health care facilities (Iglehart, 1989).

3.4.3. Free-standinv Ambulatory Services Providers. Unlike physicians and

hospitals, free-standing providers of anbulatory services, such as independent
clinical |aboratories or ambulatory surgery centers, will have to earn their
profits froma single type of service. This may place themat a conpetitive
di sadvantage rel ative to hospitals, which may offset |osses on anbul atory
services with profits on inpatient services, and physicians, who can refer
patients to their own facilities. To remain conpetitive, free-standing
facilities will probably have to produce ambul atory service with | ower costs

3.5. Technological Progress

Medi cal technol ogy has inproved rapidly in recent years and has probably
increased the substitutability between inpatient and anbul atory care. Two
types of technol ogi cal inprovement can be distinguished: process innovation

and product innovation.
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3.5.1. Process | nnovati on. Process innovation involves refinements in the

production of existing procedures which lead to | ower costs per procedure.
Process innovation will lead to reduced prices if nedical care markets are
perfectly conmpetitive since the lower costs wll encourage entry that eventu-
ally lowers prices. However, nost current reinbursenment systens are rel a-
tively inflexible in the downward direction because paynents are based on
charges or costs incurred in the past. Wth reinbursenent stuck at its forner
|l evel , and costs falling, process innovation may be responsible for recent
increases in investment in office-based |aboratory testing equi pment by
physicians. A possible problemwith this investment is that office-based
testing may be nore expensive than testing in a large independent |aboratory,
despite the process innovation.

3.5.2. Product Innovation. Product innovation involves inprovements in

exi sting procedures that increase quality and the discovery, introduction, and
di ffusion of new--and frequently expensive--procedures and equipnent. Product
i nnovation may be responsible for shifts frominpatient to anbulatory care.
In recent years, for exanple, inprovenents in anesthesiology have nade
anbul atory surgery safer, while advances in diagnostic testing equipnment such
as CT scanners and magnetic resonance imagers have reduced the need for
i nvasive exploratory surgery.

. rrent i [ nt Practi

This section describes current reinbursenent practices by Medicare,

Medi cai d, comrercial insurers, and Blue Cross/Blue Shield plans in severa
states where the plans enroll a high percentage of consumers.
3.6.1. Medicare. Medicare Part A provides insurance coverage to the elderly

for inpatient hospital services, hone health care, and hospice stays.
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Medi care Part B benefits include physician services provided in any setting,
out patient hospital services, outpatient laboratory and radiology services,
and sone home health services. Current Medicare reinbursenent policy for the
inpatient, outpatient, physician, and anbulatory services is outlined bel ow.
Cur source is the Conmerce O earing House (CCH Medicare and Medicaid Qujde,

3.6.1.1. Hospital Inpatient. Hospitals are reinbursed on a prospective

cost per discharge system based on D agnosis-Rel ated Goup (DRG classifica-
tions. The current set of DRG’'s contains 473 specific categories. The fornula
used to calculate the prospective paynent for a specific case takes a hospi -
tal's paynment rate per case and multiplies it by the weight of the DRGto
which the case is assigned. Each DRG weight represents the average resources
required to care for cases in that particular DRGrelative to the nationa
average resources consuned per case by the average hospital. Each Medicare
discharge is assigned to only one DRG regardl ess of the nunmber of services
furnished or the nunmber of days of care provided. There is, however, a
provision for outlier cases with extraordinarily long |ength of stay or high
cost relative to the average case in the DRG

Prospective payment to hospitals based on the diagnosis-related group
system was designed for short-term acute care hospitals. As a result, the
following types of facilities are exenpt fromPPS: psychiatric and rehabilita-
tion hospitals, long-term care hospitals, qualifying alcohol/drug hospitals,
Veteran's Administration hospitals, nonparticipating hospitals and hospitals
in nost US. territories. These exenpt facilities will continue to be
reimbursed on a reasonable cost basis.

The prospective paynent covers a hospital's inpatient operating costs

for routine, ancillary, and special care unit services, including nalpractice
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I nsurance costs. The anmount paid is intended to cover all itens and non-
physician services furnished to hospital inpatients. Physician services
furnished to individual patients are billed separately under Part B and
rei nbursed on areasonable cost basis.

Capital-related costs "are reinbursed on a reasonable cost basis
Al l owabl e capital-related costs include the follow ng: net adjusted deprecia-
tion expense, |eases and rentals for the use of depreciable assets, costs of
| mprovements, costs of mnor equipnent, insurance expense on depreciable
assets, interest expense, return on equity capital for proprietary providers
and capital-related costs of related organizations that provide services to
the hospital. In addition, Direct Medical Education Expenses and Indirect
Medi cal Education Costs continue to be reinmbursed on a reasonabl e cost basis.

Wen a patient is transferred to a hospital that ultimtely. discharges
the patient, payment to the discharging hospital is made at the full prospec-
tive payment rate, while payment to the transferring hospital is based on a
per diemrate. This payment method is based on the rationale that the
transferring hospital will generally provide only a limted anount of treat-
ment conpared to the final discharging hospital. Transferring hospitals my
qualify for "outlier® reinbursenent if length of stay or cost is extraordinary
relative to the average case

By paying a fixed fee for inpatient care, while maintaining existing
cost - based rei mbursenent for outpatient care, PPS gives hospitals disincen-
tives to introduce technol ogies that increase inpatient operating costs. At
the sanme time, it gives hospital incentives to shift services to outpatient
settings and to adopt capital-intensive technol ogi es because capital cost has

continued to be reinbursed as a passthrough. Nevertheless, for reasons not
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- tient services (which include (1) those services which aid the physician

wel | understood, certain expensive technologies have continued to diffuse,
such as lithotripsy, open heart surgery, cardiac catheterization, and organ
transplants (Propac, 1989).

3.6.1.2. Hospital Outpatient. \Wen Medi care adopted PPS for inpatient
services, prospective paynent did not extend to-outpatient services. Outpa-
"in
treatment and (2) diagnostic services such as laboratory and X-ray services)
continued to be reinmbursed on a reasonable cost basis under Part B. Reason-
able costs were determined retrospectively for each hospital by allocating the
hospital's direct and indirect costs to Medicare and non- Medi care patients.

Faced with rapidly grow ng outpatient expenditures, Medicare has since
added prospective conponents to outpatient reinbursement. Reinbursenment for
outpatient clinical |aboratory testing has been set according to statew de fee
schedul es since 1984. Since October 1987, Medicare has paid the facility
charge for hospital -based anmbul atory surgery based on 'a bl ended anount that
averages the hospital's usual cost-based payment with the prospective rate

established for free-standing ambul atory surgery centers (Nathanson, 1988).

Hospital s receive the |esser of costs or the blended payment. Medicare-

‘imposed linmits on outpatient radiology during Cctober 1988 (Robinson, 1988),
..when hospitals began receiving a bl ended anmount that relates a percentage of -

:the hospital's costs to a percentage of the prevailing'charges that would:

apply if the services had been performed in-a physician's office. Simlar
bl ended rates were applied to diagnostic cardiol ogy procedures beginning in

Qct ober 1989 (Souhrada, 1989). By the end of 1987, less than40 percent

Medicare charges in the outpatient setting were reinbursed -on a purely,
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reasonabl e cost basis (Propac, 1991). Mreover, Congress has mandated a
conpr ehensi ve prospective paynent system for outpatient hospital services.

3.6.1.3. Physician Services. Physician services are nornally covered

under Part B of the Medicare program and are reimbursed on the basis of

reasonabl e charges using the customary, prevailing., and reasonable (CPR

.methodology. A reasonable charge is the |owest of the follow ng:
1. The actual charge
2. The customary charge' for simlar services generally nade by the

physician or other person furnishing the service

3. The prevailing charge? in the locality for sinilar services.®

"The "customary charge" is the anount that a physician charges in the
majority of cases for a specific item or service. In practice, this charge
is calculated as the nedian or midpoint of his charges, excluding token and
substandard charges as well as exceptional charges on the high side. Cust om
ary charges are calculated for the particular year by using the actual charges
for the 12-month period ending June 30. The customary charge |l evel for new
physi ci ans can be no higher than 80% of the prevailing charge level for the
service in the area

2nprevailing charges" refer to those charges that fall within the range
of charges nost frequently and nost widely used in a locality for particular
medi cal procedures or services. Carriers are required to calculate separate
prevailing charge screens applicable to (1) physician services furnished in a
non-provider setting, and (2) the physician services of provider-based

physi ci ans. In determ ning prevailing charges, the carriers have to base
their.?screens on the customary charges of physicians and other persons
rendering the covered services. In the calculation, the customary charges

nmust be wei ghted by how often the physician or other person rendered the
service during the period fromwhich the customary charge data was derived.

The prevailing charge for a service is then deternined: to be the | owest
customary charge which is high enough to include the customary charges of the
physici an who. rendered 75% of -the cumul ative services, -1In addition, Medicare-
may cap the rate of increase of prevailing charges for a procedure.

%Until recently, Medicare carriers frequently paid differing reinburse-
ment amounts to- physicians of differing specialties. A'recent U S. Circuit.
Court of Appeals ruling has threatened this practice. In sone cases, no
differential wmay. exit; the Secretary is. authorized to limit-prevailing charges-
for specialists in the fields of surgery, radiol ogy, and diagnostic services
to the level of the prevailing charge applicable to nonspecialists with
respect to a particular service
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4, The carrier's usual amount of reinbursement for conparable ser-

vices to its own policy holders under conparable circunstances.

Provi der - based physicians are reinbursed on a reasonabl e charge basis
only for those services furnished to individual patients. Hospitals with -
approved teaching.programs may be reinbursed on a reasonable charge basis for
services rendered.by physicians on staff if the hospital so elects and all the
physi ci ans agree not to bill Medicare beneficiaries for the physician services
provided to themin the hospital. The physician services will qualify for
reasonabl e charge reinbursenent if the following conditions are net:

1. The physician renders sufficient personal and identifiable physi-

cian's services to the patient to exercise full, personal control over

t he managenent of the portion of the case for which the payment is

sought .

2. The services are of the sane character as the services the physi-

cian furnishes to patients not entitled to benefits under Medicare.

3. At | east 25% of the hospitals's non-Medicare patients pay all or a

substantial part of charges for such services.

Physicians may elect to participate in the "participation progrant.

This programrequires participants to accept all Medicare patients on assign-
ment and to accept Medicare reinbursenent amounts as paynent in full.

Incentives to participate have become increasingly nore attractive for

.physicians; only 95% of the applicable prevailing charge is applied to non-

participating physicians, while 100% is applied to those.who participate,- In--:

addi tion, the actual charge of a non-participating physician is subject to a

maxi mum al | owabl e charge (MAAC).
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Physi cian reinbursenent will undergo dranatic changes in 1992 when
Medi care begins to phase in its new fee schedul e. Fees will be based on the
relative costs of producing a procedure, rather than historical charges. The
new rei nbursement system al so incorporates Medicare-volume standards, which
will autonmatically reduce fee levels if Medicare volume rises too rapidly, and
-limitations on the amount of balance billing by nonparticipating physicians;

3.6.1.4. lLaboratorv Services. Cinical diagnostic |aboratory tests are

subj ect to areawide fee schedules that apply to all clinical labs with the
foll owing exceptions:
1 Lab tests furnished to hospital inpatients whose stay is covered
under Part A (reinbursed on a reasonable cost basis);
2. Lab tests perforned by a Skilled Nursing Facility (SNF) for its
own SNF inpatients and reinbursed under Part A or Part B (reasonable
cost);
3. Lab tests furnished by hospital-based or independent End
Stage Renal Dialysis (ESRD) facilities that are included under the
ESRD conposite rate paynent (reasonable charges);
4. . Lab tests furnished by hospitals in states or areas which
have been granted denonstration waivers of Medicare Reinbursement
Principles for outpatient services;
5. Lab tests furnished to inpatients of hospitals with waiver

under the Social Security Act.(1983) (reasonabl e -charges paid);

6. Lab tests furnished to patients of rural health clinics
under an all-inclusive rate;
7 . Lab tests provided by participating. Health:Maintenance

Organi zations (HMOs) or Health Care Provider Plans (HCPPs);
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8. Lab tests provided by a hospice

Medicare carriers are responsible for setting the fee screens at 60% or
62% of the prevailing* charge for the locality. The 60% rate applies to nost
| abs including independent |abs and hospital |abs. The 62% rate applies only
to those outpatient |ab services performed in qualified hospital |abs found in
sole community hospitals. The codes and terminology in the HCFA Common.
Procedure Codi ng System should be used in the fee schedule to identify and
describe the lab tests. In addition, lab tests perforned on or after January
1, 1990, are subject to a national linmtation anount equal to 93% of the
nedi an of all fee schedul es established for a given test.

A carrier may negotiate an agreement with a | ab under which Medicare
paynents for covered services will be made in accordance with agreed-upon
rates for tests perforned on an assignnent basis, as long as the follow ng
three criteria are met: (1) eligibility; (2) the negotiated paynent rate nay
not exceed the ampunt that would be paid in the absence of such a rate; and,

(3) the duration of the contract period cannot be less than 1 year.

Physi ci ans nmust accept assignment for all clinical diagnostic |aboratory
tests provided in physician offices. In addition, the physician nay not add a
mark-up fee in his billing to Medicare or the beneficiary that adds to the
charge of the supplier that did the tests.

3.6.1.5  X-Ray Services. -Payment for X-ray services is covered under

Part B and reimbursed on a reasonable cost basis when 'the services are (1)

furnished by a physician or incidental, to his 'or her services; (2) provided in

“Prevailing Charge: 75th percentile of customary charges, weighted by
frequency, that were determined for the fee screen year beginning July 1, 1984
in (1) the carrier's existing service area or (2) no nore than one state where
carrier's service area includes nore than one entire state.
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participating SNFs or hospitals, either directly or under arrangenent, in
ci rcunmstances under whi ch they cannot be covered under Part A (hospital PPS)
or, (3) furnished by a portable X-ray supplier when furnished in a place of
resi dence used as the patient's home or in non-participating institutions.

3.6.1.6. Anbulatory Surgical Centers. Paynment for facility services in

free-standing anbul atory surgical centers (ASCs) is on the basis of a prospec-
tively-determned rate called the "standard overhead anount" for each covered -
procedure. Rates may be adjusted to take account of varying conditions in
different geographical areas. In order to participate in the Mdicare
program an ASC nust agree to accept the Medicare paynment as paynent in ful
for its services. There are now eight distinct payment groups. Any covered
procedure will fall into one of the eight categories and will be reinbursed at
the flat rate corresponding to that category.

Rei mbur sement for hospital outpatient department and hospital -affiliated
ASCs is the lesser of (1) the applicable provider reinbursenment reasonable
cost rules or (2) a "blended amount" that averages the provider reinbursenent
reasonabl e cost rules with the free-standing ASC paynment rul es descri bed
above.

3.6.2. Medicaid. Although state Medicaid progranms receive federal financing

most of the decisions about eligibility, reinbursement nethods, and provider
paynment |evels are made at the state level; As 'a result, there are inportant
cross sectional variations between state Medicaid programs: It nay be : -

possible -to exploit this variation in enpirical studies to measure the effects

of reinbursenent policy on the relationship between inpatient, and anbulatory

services
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General patterns in Medicaid rei nbursenent policy are described here.
In Appendix A, we present each state's reinbursement systenms for inpatient,
out patient, physician, X-ray, and |aboratory services, and for anbul atory

surgical centers. The source for the tables is the CCH Medicare and Medicaid

Gui de, which contains detailed descriptions of each state's Medicaid program
The tables for .inpatient and outpatient hospital reinbursenent are simlar to
tables conpiled by Laudicina (1989) which are also based on CCH publications;
we have made sorme nodifications in these results based on our interpretations
of the CCH descriptions and nore recent CCH updates.

3.6.2.1. Hospital Inpatient. Mst state Medicaid prograns now use

prospective payment systens for hospital inpatient services. 23 states, plus
the District of Colunbia, apply prospective rate of increase controls to
update the previous year's reinbursement levels, while 18 states use a
prospective case mix system which is simlar to Medicare's PPS. Five states
still use retrospective paynment systens, while four states negotiate and
contract directly with hospitals.

3.6.2.2. Hospital Qutpatient. Retrospective cost-based paynment is nuch
more common for Medicaid outpatient services than it is for inpatient ser-
vices. 27 states currently use retrospective paynment systens for outpatient
servi ces. 12 states, plus the District of Colunbia, enploy prospective
paynent systens; each of these prograns al so uses prospective payment for
inpatient services, with the exception of Rhode Island, which negotiates
directly with hospitals. N ne states set reinbursenment levels with a fee
schedul e, while three states negotiate rates with hospitals.

3.6.2.3. Physician Services. Al state Medicaid progranms- reinburse

physicians on a fee-for-service basis. 26 states set physician fees using the
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usual, customary, and reasonable (UCR) nethodol ogy, eight states directly
apply Medicare's custonary, prevailing, and reasonable (CPR) system and 16
states use fee schedules. One state negotiates fees contractually. The
differences between fee schedules, UCR and CPR. are largely a matter of

degr ee. Fee schedul es feature prospectively-deterni ned paynents per procedure
that do not vary by provider. Both UCR and CPR ostensibly deternine 'the
reasonabl e charge to be reinmbursed as the |owest of three fee screens: (1) the
physician's actual charge, (2) the fee commonly charged by the physician
("usual"™ in UCR and "customary" in CPR), and (3) the fee comonly charged for
the procedure by the physician's peers ("customary" in UCR and "prevailing" in
CPR). Additional fee screens are also applied on a state-by-state basis,
usually with the intent of |owering program expenditures. Many prograns
contain specific provisions requiring that Medicaid pays |ess than other
insurers.

In principle, UCR and CPR have some aspects of a retrospective paynent
system since a physician's fee for a procedure is determned partly on the
basis of the anount that physician charges for the procedure. In practice,
however, the effect of additional fee screens and freezes or linits on-the
growt h of customary and prevailing updates is to give UCR and CPR many of ‘the
aspects of a prospective fee schedul e.

Despite simlarities in the' structure of physician reinbursement systens
across states, differences in |evels of reinbursement nake some state Medicaid
paynents rel atively nore generous than others. As mentioned earlier,' Medicaid
rei mbursements are -generally |ower -than reinbursenents by other insurers',

al t hough quantification of such differences is not available on a state-by-

state basis.
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3.6.2.4. lLaboratorv and X-ray Services. As with physician services,

alnost all states use fee schedules, Medicare CPR, or UCR systens to determ ne

rei mbursement for |aboratory and X-ray services. For laboratory services, 22
states use UCR, 13 states and the District of Colunbia enploy fee schedul es,
14 states use CPR, and one state negotiates rates. For X-ray services, 22
states enploy UCR 16 states and the District of Colunbia apply a fee sched-

ule, 10 states use CPR, one state uses a charge-based system and one state

negoti ates rates. Most, but not all, states use the-sane reinbursenent system
for both laboratory and X-ray services.

Most of the comments about physician reinbursenent also apply to
| aboratory and X-ray services.

3.6.2.5.  Anbulatory Surgical Centers. Perhaps because ASGs are a

relatively new phenonenon, Medicaid reinbursenent for ASCs differs from

rei nbursenent for outpatient services and fromrei nbursenent for other
ancillary services, such as laboratory or X-ray services. Conpared to

out patient services, ASCs are nore likely to be reinbursed prospectively.
Conpared to laboratory and X-ray services, ASCs are less likely to be reim
bursed using UCR or CPR 17 states use fee schedules to reinmburse ASCs, 12
states use other types of prospective payment, five states and the District of
Col umbi a negotiate rates, 15 states apply UCR three states use the CPR system
that Medicare used to pay ASCs before adopting its current nethod, and one
state bases reinbursement on charges.

3.6.3. Blue Cross/Blue Shield. Like Medicaid programs, Blue Cross/Blue

Shield (BC/BS) plans differ by state', providing the neasurable cross-sectional
vari ation necessary for testing the effects of reinbursenent policy on the

rel ationship between inpatient and anbul atory services. Because BC/BS rates
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general | y. exceed Medicaid rates, BC/BS reinbursenent is likely to be nore
instrunental in encouraging hospitals or physicians to invest in anbulatory

capacity. Unfortunately, no systematic data such as the CCH Medi care and

Medi caid CGuide exists for BC/BS plans.

To get a better idea of BC/BS policy, we contacted by telephone several.
BC/BS plans in states with high percentages of enrollnent in BG/BS plans.
BC/BS reimbursenent policy is likely to have its largest impact in such
st at es. However, because BGC/BS pl ans have nore nonopsony power to inpose
rei nbursement innovations in these states, their reinbursenent policies my
not be representative of BC/BS policy nationwi de. W also contacted Blue
Cross and Blue Shield of California because a nunber of innovations in
provider reinbursenent have originated in the state of California. Conplete
results of our survey appear in Appendix B.

In general, BC/BS plans use nore innovative reinbursenent systens for
hospital inpatient services than they use for other services. One plan
applies Medicare's DRG system while other plans negotiate inpatient contracts
with individual hospitals. I npatient reinbursement levels in Mssachusetts
are set by a state hospital rate-setting conmission. Sone plans negotiate
rei mbursement levels for outpatient services at the same time they negotiate
inpatient rates, while other plans reinburse outpatient services on a reason-
able cost basis, as does Medicare. UCR is still the nmpbst common rei nbursenment

system for physician services, although BS of California uses a fee schedul e

that it distinguishes from UCR and BC/BS of M chigan recently- dropped UCR for

a new fee schedul e (not shown in Appendi x B because the plan's spokesperson

could not supply details),
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3.6.4 Commercial Health Insurers. Commercial health insurers generally pay

even higher reinbursenent |evels than Blue Cross/Blue Shield plans, and in
many states their reimbursement systens probably have nore inmpact on decisions
to invest in anbulatory capacity. However, because of the number of commer-
cial insurers, relatively little systematic information exists on the reim-
bursenment systenms used by commercial health insurers. Moreover, a conmercial

i nsurer nay use.nore than one reinbursenent systemand wite policies in many
states, nmaking cross-sectional analysis of the effects of commercial insurers
rei mbursement policies difficult. In one of the few studies of commercial
insurers, Gabel, et al., (1989) surveyed 123 commercial health insurance
conmpanies in 1988. Their survey covered hospital and physician reinbursenent
systenms only and reported summary statistics instead of firmby-firmor state-
by-state results. They found that conventional fee-for-service insurance
accounted for about 75-80 percent of all group insurance, while HMOs and PPOs
accounted for the other 20-25 percent. For conventional group insurers, the
nmost common net hods of rei mbursenent to physicians were UCR (74 percent) and
billed charges (19 percent); UCR (28 percent) and billed charges (61 percent)
al so domi nated conventional group insurers' reinbursenent to hospitals. PPOs,
t he second nmost comon form of group insurance, paid hospitals on the basis of
di scounted usual charges (55 percent), per diem (38 percent), and DRGs (6
percent). PPO rei nbursenent for physicians was determ ned by fee schedul es
(53 percent), discounted usual charges (34 percent), and usual charges (9
percent). HMOs primarily used discounted usual charges (61 percent) and per
diem paynents (29 percent) to reinburse hospitals, and capitation (71 percent)

and billed charges (12 percent) to pay physicians.
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3. 7. Concl usi on

A health care provider's decision to invest in anmbulatory care capacity
is shaped by a number of incentives. Medicare and other insurers' reinburse-
ment policies can harness incentives to inprove the efficiency of the mx of
inpatient and ambul atory services, but reinbursement policies can also distort
the mix. Oher factors affecting the Iinkage between inpatient and anbul atory
services, such as interrelationships in demand and technol ogi cal change, are
not as easily controlled by insurers.

This chapter has attenpted to identify the incentives affecting inpa-
tient and anbulatory care, and to describe current reinbursenent policy.
Throughout the rest of the report, we will study how the incentives and
rei mbursement policies interact to determne |evels of inpatient and ambul a-

tory care.
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CHAPTER 4. A MODEL OF SUBSTI TUTI ON BETWEEN
| NPATI ENT AND OUTPATI ENT CARE

The purpose of this and the following two chapters is to provide a
conceptual analysis of the relationship between anbul atory services and
hospital inpatient utilization, with special enphasis on a hospital's decision
to invest in ambulatory capacity. Our- analysis consists of three related
conceptual nodel s.

In this chapter we exam ne a hospital's choice to invest in anmbul atory
capacity when it can produce a given service in either an inpatient or an
outpatient setting. The decision to invest in anbulatory capacity wll
substitute outpatient care for inpatient care. In the next chapter, we
exam ne the rel ationshi p between di agnostic testing, which may or nay not be
done on an ambul atory basis, and therapeutic procedures, which we assune will
be performed on an inpatient basis. W present a sinple nodel which formal-
izes and clarifies some of the issues raised by Kl awanski and Gaumer (1990)'s
analysis of the yield from diagnostic testing. Insights about yield are
i ncorporated in Chapter 6 which analyzes the hospital's choice to invest in
out patient diagnostic equipnment. Unlike this chapter's nodel which focuses on
hospital substitution between inpatient and outpatient care, the nodel in
Chapter 6 enphasizes that inpatient and outpatient care can be conpl enents.
We al so exami ne conpetition for the provision of ambul atory diagnostic
services between physicians and a hospital, and between hospitals. In all
three nodels, we analyze the effects of changes in reinbursenent systens,'
| evel s of reinbursement, and technol ogi cal change

Al t hough we recognize that outpatient and inpatient care can simulta-

neously be substitutes for some di agnoses whil e being conplenments for other
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7\ di agnoses, our presentation of nmodels is ordered by the inplementation of PPS.
PPS created strong incentives for the substitution of outpatient care for
inpatient care. Once that substitution was made, however, we suspect that
future investments in anbulatory capacity will tend to be in capacity to
produce services that conplenent inpatient care, leading to increased expendi-
tures for both inpatient and outpatient care

4.1. Chapter Overview

In this chapter, we build a general nodel of hospital investnent in
anbul atory capacity for procedures than can be provided on both an inpatient
and outpatient basis. The nobdel can be used to analyze the effects of
rei mbursenment policy, technological change, and payer nmix on a hospital's
outpatient investnent. \Wile we initially notivate the nmodel with a discus-
sion of the effects of PPS on substitution between inpatient and outpatient

Y services, the nodel is designed for the nore general analysis of any change in
rei mbursenent policy. The nodel's predictions are briefly outlined bel ow.

The nodel shows that Medicare's switch from cost-based rei mbursenent for
inpatient services to PPS increases the effective demand for outpatient care
by restricting the anount of services available to inpatients. Despite the
increase in outpatient demand, nonopoly hospitals nmay be reluctant to instal
outpatient capacity. (See Chapter 2 for a discussion of financial consider-
ations that may lead to higher investment by nonopoly hospitals. S u c

consi derations are not incorporated in this chapter's nodel:) Building

- outpatient capacity may "cannibalize"' the hospital's inpatient population;
mor eover, . the. patients nost likely to switch from inpatient:to outpatient
settings are |ow severity patients who are profitable to treat as inpatients

under PPS. However, hospitals facing conpetition fromother hospitals or

N
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ambul atory care centers are nore |likely to invest in outpatient capacity,
since the gains from acquiring conpetitors' inpatients are nore likely to
outwei gh the [ oss fromcannibalizing one's own inpatients. Assunming that the
competitive effect domnates, inpatient severity within DRGs will rise when
PPS is inplemented. The nodel also predicts that severity across di agnoses
will rise following inplenentation of PPS. Once PPS is inplemented, further
changes in the reinbursenent rate have unambi guous effects on outpatient
capacity and demand. Increases in PPS reinbursenent |ower outpatient denand
whi | e decreases expand outpatient demand.

Medi care rei nbursenent policy has its largest effect on outpatient
i nvest nent deci sions when a hospital faces a large popul ati on of Medicare
patients. Hospitals are less likely to invest in outpatient capacity when
they face large popul ations of commercially-insured patients who are covered
by cost-based or charge-based rei nbursenment systens. Investment by hospitals
run by HMOs will exceed investnent of other hospitals if the HMOs' difference
in per patient costs between inpatient and outpatient care exceeds the other
hospitals' difference in per patient profits between inpatient and outpatient
care. Utilization review will also increase investment by HMOs.

Decreases in patient copayment for outpatient care and technol ogica
advances whi ch nmake outpatient care nore convenient or nmore confortable wll
increase patient benefits from outpatient care. Subsequently, outpatient
demand and utilization will rise. Finally, decreases in the fixed cost of
investment will increase hospital investment in outpatient capacity. Capita
passt hroughs and high inpatient vacancy rates will |ower the fixed cost of"

i nvest nent .
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4.2, PPS and Substitution from lnuatient to Qutpatient Care: Backar ound

Prior to inplenentation of PPS in 1983, hospitals received, cost-based
rei nbursenent from Medicare for both inpatient and outpatient hospital care.
Hospitals continued to receive cost-based reinbursement for Medicare outpa-
tient care after PPS was adopted, but Medicare rei nmbursement for inpatient
care changed dramatically under PPS. Hospitals began to receive a fixed
paynent for each inpatient adm ssion which was based solely on the patient's
di agnosi s and was i ndependent of the length of stay and intensity of services
received by the patient. The asymmetry in reinbursenent nmechani sns for
i npatient and outpatient care had three effects on the mx of inpatient and
out patient services: (1) unbundling, (2) reallocation of costs, and (3) true
substitution between inpatient and outpatient care. The crudest effects,
unbundling, can be discussed without a formal model. Unbundling will occur:
when conpl ete epi sodes of inpatient care can be broken up into smaller
segments, sone of which (e.g., preadm ssion diagnostic testing, post-discharge
rehabilitative services) can be done on an outpatient basis. By unbundl i ng,
the hospital can receive a (cost-based) paynent for the outpatient care, plus
the fixed PPS paynment for the inpatient stay, with little or no increase in
cost. This is clearly nore profitable than continued bundling, which only
earns the fixed PPS paynent

Real | ocation of costs, the second substitution effect associated with
PPS, is slightly nore conplicated. Under cost-based reinbursenent, direct and
indirect costs are allocated to different departments through a conpl ex
accounting nmechanism Hospitals have some control over the ways that costs
are allocated and pre-PPS evidence suggests that hospitals use this control to

maxi m ze reinbursenent (Danzon, 1982). Put sinply, optimal allocation of
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costs involves allocating as nmuch cost as possible to departments reinbursed
on a cost basis. Wth the introduction of PPS for inpatient care, this
inmplies reallocating costs frominpatient services to outpatient services.
Hospitals can allocate nore costs to outpatient services by increasing charges
for outpatient services faster than inpatient services, increasing volune,
creating outpatient cost centers, or changing assignnent of indirect costs
(ProPAC, 1990). Sone partial, but inconplete, evidence of cost reallocation
stemming fromPPS exists in a study by the Center for Health Policy Studies
(1990) which exam ned outpatient costs in eighteen hospitals in both 1982 and
1988. In 1982, before PPS, the hospital's reported outpatient costs generally
understated actual resource costs, while reported inpatient costs overstated
resource costs. By 1988, after PPS, the situation had reversed itself: nost
hospitals' reported costs for outpatient care exceeded resource costs.
Increased allocation of indirect costs to outpatient care accounted for nuch
of the change; between 1982 and 1988 indirect cost's share of total costs
increased from44 percent to 66 percent for clinic visits and from 46 percent
to 54 percent for emergency room visits.

We define true substitution, the third effect of the shift to PPS, as
occurring when the primary |ocus of care changes frominpatient to outpatient
care or vice-versa. This definition distinguishes true substitution from
unbundl ing, where sone elements of care are switched frominpatient to
outpatient settings but the primary setting remains inpatient, and from
reallocation of costs, where the reallocation does not change the |ocus of
care. To examine how true substitution is affected by PPS and, nore general -
'y, any other change in reinbursenent policy, we formthe follow ng stylized

nodel of hospital investnment in outpatient capacity.
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4.3. The Mbdel

The stylized nodel consists of three sequential stages. In the first
stage, the hospital decides how nmuch to invest in outpatient capacity. For
simplicity, we assune that a hospital initially possesses excess inpatient
capacity, so the hospital's only investnment choice affects outpatient capac-

ity. In the second stage, a physician chooses whether to send a patient to
the hospital's inpatient or outpatient departnent. The physician chooses to
send the patient to the department that naxinizes the patient's benefit, given
the patient's severity of illness. For now, we assume the physician receives
the same payment no matter where the procedure is perforned. Thus, the
physician acts as the patient's agent when choosi ng between inpatient and
outpatient locations. This decision, conbined with the distribution of
severity of illness across patients, determnmines the hospital's demand for
inpatient and outpatient services. In the third stage, the physician and
hospital jointly determine the optinal |evel of services for the patient,
given the patient's severity of illness, the physician's choice of delivery
location in stage 2, and the hospital's choice of outpatient capacity in stage
1. The optimal level of services is-.determined by nmaximnizing the sum of the
patient's benefit and the hospital's profit. For sinmplicity, we call the
three stages the investnent stage, the demand stage, and the services stage,
respectively.

Sequential nodels are solved in reverse order. This nethod, known as
backwards induction, matches the process used by rational economc agents to

make sequential decisions: in order for the hospital to make its investment

"This assunption is probably acceptable for the 1980s, when npbst hospi-
tals "enjoyed" high vacancy rates for inpatient care.
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decision, it must anticipate whether physicians will decide to send their
patients for inpatient services or for outpatient services, and in order to
meke that decision physicians nust anticipate how many services their patients
will receive in the alternative settings. Each agent should anticipate that
subsequent decisionmakers will make decisions to maximze their objectives.
Consequently, we first examne the service stage.

4,3.1. The Service Stage. W consider a nodel where the (divisible) number

of patients with a particular disease is normalized to one. Patient i's
severity of illness is measured by #;, which is distributed between 0 and 1
according to the probability function f(8). Patients can be treated either as
outpatients or as inpatients. There is a separate benefits function for
treatnent in each node; g°(X°,4) is the patient's benefit fromreceiving X°
units of service as an outpatient and g'(X!,4) is the anal ogous patient

benefit frominpatient care, with gf >0, B, <0 for j =0,I. Severity

i ncreases both the aggregate |evel of benefits and the narginal benefit of

Services:
j 3p) -
ﬁ9> 0 and "X for j =0,1I.
a6

That is, care is worth nore and the marginal benefit of care rises when the
patient is sicker. Oher factors which affect the relative benefits of
inpatient and outpatient care include:
(a) the relative convenience of outpatient care versus inpatient care;
(b) t echnol ogy;

(c) differential levels of patient copaynent.
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To see how many services the patient will receive in the outpatient
department, assuming there is sufficient outpatient capacity to treat the
patient, we maximze the follow ng objective function:

Max ¥ = Bo(X°,0) + RO(X°) - CO(X°) (4.1)
XO

where R%(X°), the hospital's outpatient reinbursenent, may depend on the
amount of services provided, and ¢°(X°) is the cost of providing X° services.?
This objective function merits some explanation. Ellis and McGuire
(1986) introduce this function as the objective of a physician acting as a
"perfect agent" to maximze a patient's benefit while considering the effect
of his or her behavior on hospital profits. The physician is a perfect agent
because he or she chooses care |levels to naxinmze the benefits to "society"
(i.e., the patient and hospital). Another interpretation of (4.1) is that the
hospital successfully constrains the physician's use of services through its
choice of internal prices or rationing of services. Wile this objective
function is somewhat unconventional, alternative objectives are nore problem
atic. If the physician chooses X° to naximze patient benefits only, he or
she will order services until marginal benefits equal zero, regardless of
hospital reinbursement or costs. Hospitals are unlikely to allow such
utilization. Alternatively, if the hospital chooses service levels to
maxi m ze profits and faces a prospective paynment per admission, the hospita
will provide no services (since R, = 0 under prospective paynent). The first-

order condition for (4.1) is

For sinplicity, we assume that hospital investnment affects the nunber of
outpatients who can be treated, while X° neasures the intensity of services
the patient receives. In fact, investment may affect both capacity and

intensity of care, but the assunption should have little effect on the nodel's
predi ctions.
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By + Ry - C% = 0. (4.2)
W denote the solution as X°(4); it is easily shown that X*(4) increases with
severity,

The choice of services in the inpatient stage is set up and solved in

the same way

Max V' o= gU(X', 8) + RUX) - C(X') (4.3)
xl

The first order condition is

VI
A S LS (4. 4)

ax!
and its solution, X!'(8), increases with severity.

4.3.2.  The Demand St age. In the demand stage, the physician chooses whether

to send a patient to the inpatient departnment or the outpatient departnent,
gi ven the expected amounts of services in both departnents. W assune that
t he physician sends the patient to the outpatient department if

(X7, 8) = B(XM",6) (4.5)
O herwi se the physician adnmits the patient as an inpatient. Note that the
physician acts solely as the patient's agent prior to adnmitting the patient.
At this point, the physician does what is best for the patient. However, the
physi ci an nmakes the adnission choice knowing that he or she will be con-
strained to balance patient benefits and hospital profits once admni ssion
occurs.

Three possible cases exist.
L g = p¥ for all 4.

For such a procedure, patients always benefit nore as outpatients.
2. B> < g for all 4.

For such a procedure, patients always benefit nore as inpatients.
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3. The two benefit curves cross at 4 where 0 < §cl.?

This case has two subcases. The first subcase, which we focus on in the
foll owing analysis, has g% > g for 8 < § and g < g for § > ] (Figure 1).
- consi der this subcase nore intuitive because |ess severe cases are treated
as outpatients and nore severe cases are treated as inpatients. This situa-
tion may arise because patients find outpatient care mobre conveni ent and nore
pl easant than inpatient care, while inpatient care is safer for patients if
conplications arise. The convenience advantage of outpatient care is indepen-
dent of severity, but the safety factor rises with severity since conplica-
tions increase with severity, so the two curves cross at an intermediate |evel
of . Wile the second subcase, where " > g% for ¢ < 4 and g < g for 4 >
§,is less intuitive, it is still possible. This case involves treating |ow
severity cases on an inpatient basis and high severity cases on an outpatient
basis. This subcase Will occur when the slope of g with respect to 8is

| ess than the corresponding slope of g°; this may occur if

ax" ()
ae

is relatively small.*

Assunming that the first subcase holds, the effective demand for outpa-
tient care will be given by F(E), the probability that §<. Ve call this
effective demand, because we have nodel ed physician behavi or under the
assunption that there is sufficient outpatient capacity to treat patients with

severity 4. Actual capacity levels will be chosen by the hospital in the

i nvest ment stage.

%Je assune the curves cross only once.

“This subcase m ght occur when inpatient care is reinbursed under PPS,
whil e outpatient cases are reinbursed with a cost-based system Cost - based
rei mbursement might allow X* to rise rapidly with severity, while PPS limts
the response of X' to severity,
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Figure 1

Less Severe Cases are Treated as Outpatients

Benefits
Lol
B' (X.,0)
BOx°e)
_I- S —— Severity
0 6 1
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4.3.3. The lInvestnment Stane. A hospital chooses to invest in outpatient
capacity, K to maximze profits, given physicians' optinmal response functions
in subsequent periods. Capacity costs d dollars per unit. The hospital's
profit maximzation problem is:

K

VEx =J [RO(X™ () - CO(X°"(8))]£(0)ds
K 0

1
+J [RE(X'(8)) - CH(X'"(8))])f(8)ds-dK
K

s.t. K < F(8)" (4.6)

The first integral is the hospital's profit fromoutpatient care; profit
changes with #, since hospitals provide nore services as severity increases.’
The second integral is the profit frominpatient care, and like the first
integral, contains the optimal service choice in the service stage. The
constraint incorporates physicians' effective demand for outpatient care; the
hospital will never install nore capacity than will be filled by demand. The
first-order condition is

%ﬁ = [RX7(K),K) - COX"(K),K)] - [RI(X'(K),K) - CH(X'(K),K)} - d - X (4.7)

For this problem we have to be especially careful about corner solutions.
Three cases can occur. W let K* denote the solution, including corner

sol uti ons.

"Inplicit inthis fornulation is the assunption that if outpatient demand
is rationed, |owest severity patients are first served on an outpatient basis.
These patients receive the highest incremental benefit from outpatient care
over inpatient care

*We assunme that insurers cannot base reinbursement on 4, although they
may base rei nbursement on the ampbunt of services (X°(8)) provided.
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1. K =0 < 4.

Even for |ow severity cases, the hospital earns higher profits by
treating the patient as an inpatient; outpatient demand is rationed.

2. 0 <K <4,
This is an interior solution where A = 0. At K* the difference between
the net outpatient reinbursement and net inpatient revenue equals the
fixed cost of investment. The hospital installs sone outpatient
capacity, but not enough to meet outpatient demand. As in the first
case, further installation will "cannibalize" inpatient demand.

3. K* = g and A 2 0.
The hospital-is demand-constrained. The hospital would like to

install additional capacity because it's profitable, but higher

severity patients prefer the benefits they receive as inpatients.

4.4, Conparative Statics

In this section, we exanm ne how the hospital's investment decision
changes in response to shifts in exogenous factors. W start with the effects

of the inplementation of PPS.

4.4.1. Cost - Based Rei nbursenent to PPS for lnpatient Care. Under cost -based

rei mbursement, the hospital's reinbursenent depends in part on the services it
provides. Thus R} > 0. Under PPS, however, the hospital receives a fixed

rei mbursenment per case, independent of the services provided, so that R} = 0.
Exanining the choice of inpatient services in (4.4), we see that X', and
therefore g, falls at every level of severity (Figure 2). Qutpatient demand
expands from 6° to #' because PPS gives hospitals incentives to provide fewer

services to inpatients.
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Figure 2

A Switch from Cost-Based Reimbursement to PPS

Benefits

B (X' ,8)

BO(x°’0)

Severity
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‘ /\ How does this affect outpatient capacity? It depends on whether the
| hospital's outpatient capacity is initially constrained by demand and what
happens to reinbursenent. In the spirit of PPS, we assune that the PPS
rei mbur sement 1eve1,~~ﬁ, is set at the average inpatient reinbursement level’
prior to PPS. This inplies that
_ 1
R= JKOR‘(X‘(0)>f(0)d0, (4.8)
where K°® is the pre-PPS I evel of outpatient capacity. As long as R, > 0 under
cost - based rei mbursenent, R exceeds R'(X'(K%) ,K%), the marginal inpatient cost-
based reinbursenent. Therefore, treating the marginal inpatient becomes nore
profitable under PPS, since this patient has |ower severity than other
i npatients. Looking at the hospital's initial capacity, if K- =0 or K* < §°,
i ncreasing effective patient demand has no effect on outpatient capacity
f\ because it was not profitable to expand before when inpatients were |ess
profitable. If.anything, the hospital would like to transfer |ow severity--.
patients from outpatient to inpatient l|ocations, since |ow severity patients
are the nost profitable under PPS.
If K® = 5, so that the hospital is initially capacity constrained, the
i mpl ementation of PPS produces anbiguous results. On the one hand, outpatient
demand rises, |oosening the demand constraint. On the other hand, the -
inpatient profit fromtreating the fornerly narginal patient rises discontinu-
ously, making inpatient care nmore attractive. A necessary and sufficient
condition for increasing outpatient capacity is that

[RO(X°(K®) ,K® - CO(X°(K®),K%)] -[R- CH(X*(K°) K] - d > O,

'This assunes that cost-based rei nbursement set reinbursement equal to
costs.

70



where X™ is the new, |ower |evel of services which will be provided to a

formerly marginal patient under PPS. Qtherwi se capacity will not change (if

out patient capacity cannot be renoved) or fall.

* This .result highlights an inportant aspect of the implementation of PPS:

~while PPS increased the effective demand for outpatient services by reducing

the anobunt of services:provided to inpatients, it also gave hospitals the :
ncentive to try to switch low severity patients from outpatient'to inpatient
status. This incentive was expected to increase inpatient admi ssions.

However, admi ssions actually dropped dranatically between 1983 and 1984 and
outpatient surgeries apparently rose (Russell, 1989). In the sinple nodel
presented so far, this result could only happen in the demand-constrained case
with K = 5 In a moment, we will consider the role of utilization review

4.4.2. Conpetition Between Hospitals. Until now, we have assuned the narket

is served by a single nonopolistic hospital. Conpetition between hospitals
can al so expl ain the observed decrease in inpatient adm ssions and apparent
increase in outpatient care. If other hospitals do not invest in outpatient
capacity, a hospital that invests will capture previously unsatisfied outpa-
tient demand fromall hospitals, while only losing a fraction of its own
inpatients. Once one hospital has invested in anbul atory capacity (or even in
the presence of such a threat), other hospitals will have an incentive to
invest since some of their inpatients would be lost conpletely otherw se.

A nonopoly hospital may al so face conpetition froma free-standing

anbul atory surgery center (ASC). G ven effective outpatient demand in the

community of F(6), the ASC's problemis
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K
VBX S -J [R(X(8),8) - C(X(8),8)1£(8)dd - dK
K 0

s.t. K=< 4. (4.9)°

. The difference between this equation and the hospital's decision in (4.7) is

that the ASC does not have to-worry about cannibalizing itself, since it
steals from the hospital's inpatient patients: Consequently, ASCs will be
more likely to invest in outpatient capacity than hospitals. However, either
entry or the threat of entry by ASCs may pronpt hospitals to invest in
out patient capacity.

These results suggest that conpetition fromother hospitals and ASCs
spurred hospitals to invest in outpatient capacity when PPS increased outpa-
tient denmand, even though the net effect of such investnent was to drain
profitable |ow severity patients from inpatient to outpatient settings. For
empirical work, the results inply that we will see greater utilization of

outpatient care in areas with high | evels of conpetition between hospitals.

4.4.3. Changes in Pavments within the PPS System As we have shown, the
regine switch fromcost-based rei nbursenent to PPS broke the link between

rei mbursement and the ampunt of services provided to inpatients. This break
| owered the services provided to inpatients, increasing the denand for

out patient services. Changes in reinbursement within PPS have no further
effect on X' since R} remains zero. Consequently, there will be no further

changes in outpatient demand. However, K* will change since inpatient profit

"This fornul ation assumes that ASG's face the sane rei nbursenent and
costs as a hospital outpatient departnent. If they do not, the revenue and
cost functions will change accordingly and the optinal |evels of service and
demand will have to be determined in the three-stage process used before. The
new g will equate the patient's benefits in the ASC with benefits as an
inpatient in the hospital.
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per patient changes. K* will rise if PPS reinbursenent rises, and fall if PPS

rei nbursenent falls.

4.4.4. QOther Pavers. The previous analysis assumes that the hospital faces a

singl e payer and type of rei mbursenment mechani sm In fact, hospitals face

mul tiple payers using charge-based, cost-based, and prospective paynment
systens. The effect of any one payer's actions on the hospital depends. on the
percentage of patients covered by the hospital, whether the payer's reim
bursement system sets R, > 0, the relative levels of reinbursenent between
inpatient and outpatient care and between payers, and whether the hospitals
can provide different |levels of care to patients covered by different pro-
viders. This suggests that Medicare policies will have greater effects on
outpatient care in hospitals that treat a greater percentage of Medicare
patients. There will be less investnent in outpatient capacity in areas where
there are many patients covered by cost-based or charge-based reinbursenent.

Commercial insurers have traditionally used such systems, which set R} > 0.

4.4.5. HMO-run Hospitals. A special case occurs when an HMO runs a hospital
HMO rei nbursenent is fixed, whether the hospital provides care on an inpatient
or an outpatient bases, neking the hospital's problem

K
Max n%0 = RAO J CO(X%0(6),8)£(8)d8
0

I
+ J C'(X'(8),0)£(6)ds - dk
K

s.t. K < F(8). (4.10)
The HMO wi Il install anmbulatory capacity so it can provide care in the | owest
cost settings. HMO hospitals will invest nore in outpatient care than other

hospitals if the difference in the inpatient and outpatient costs for the
margi nal HMO patient is greater than the difference between inpatient and
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out patient profits (which drives nonHMOs' decisions). W would expect simlar
results for hospitals treating a | arge nunber of HMO patients.

4.4 6. Uilization Review, Uilization review such as pre-admi ssion certifi-

cation and retrospective clains review can al so cause shifts between inpatient

and outpatient settings.. One of the major efforts of utilization reviewis to

ensure that patients receive care in outpatient settings whenever that reduces -

costs without substantially lowering patient benefits. Uilization review can
affect a hospital's decision to invest in outpatient care by refusing to

rei mburse hospitals for inpatient care when outpatient care is more benefi-
ial.® The hospital no longer has to worry about cannibalizing its inpa-
tients, since reinbursement would be denied for any inpatients with severity

l ess than §.

Both Medi care and nonMedicare payers use utilization review  Russel
(1989) attributes nuch of Medicare's dramatic shift in minor surgery from
inpatient to anbulatory surgery between 1983 and 1984 on the creation of Peer
Revi ew Organi zations (PROs) that acconpanied PPS, rather than the direct
effects of PPS. There is some question on the timng of this effect, since
contracts for PROs were not signed until 1984. Conparing hospitals with
di fferent Medicare percentages provides a test to determne whether the direct
effects of PPS (through increased outpatient demand and conpetition for that
demand) or utilization review caused the shift in anbulatory surgery. If the
direct effects domnated, the shift should have been nore pronounced in
hospitals with high Medicare percentages, while the shift would be nore

uniformif it was caused by utilization review assum ng that Medicare and

"This assumes that the review selects the optimal site of care to
maxi m ze patient benefits, as does the physician in the demand stage of the
model. OF course, utilization review might be even nore aggressive
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other insurers used simlar anounts of utilization review Data to check the
latter assunption may be difficult to find, however.

4.4.7. Changes in Patient Copayment for Qutpatient Care. Medi care benefici a-

ries generally pay 20 percent coinsurance for outpatient services. To
encourage anbul atory surgery, Congress waived the coinsurance requirement when
it approved facility changes for. freestanding anbul atory surgery centers in
1982. This waiver had three effects on our nodel, all of which tended to
increase outpatient and anmbul atory denmand. First, reduced coi nsurance
directly increased patient benefits fromoutpatient care, since patients no

| onger nade out-of - pocket payments. Second, the change probably increased R§
since the hospital no longer faced the risky prospect of collecting the
patient's share of the bill. Together these effects increased the anmount of
services ordered for outpatients. Thus outpatient benefits rose, increasing
outpatient demand. Finally, to the extent that the additional Medicare
paynent replaced the fraction of coinsurance which could not be collected from
patients, the change increased the hospital's marginal profit from outpa-
tients, giving hospitals a further incentive to increase K*. Conversely, when
copaynent for ambul atory surgery was restored in 1987, outpatient demand and
capacity probably fell, although utilization review m ght have prevented major
shifts back from outpatient to inpatient care

4.4.8. Technological Advances in Qutpatient Care. Technol ogi cal advances

whi ch nake outpatient care nore convenient or less painful will increase
outpatient benefits and therefore outpatient demand. Aside from nonetary
costs, outpatient care's main advantage over inpatient care is its relative
conveni ence and |ower psychic costs. This advantage has increased during the

| ast decade with the introduction of safer and nmore |ocalized anesthesi ol ogy
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and nore precise, but less invasive, diagnostic and surgical equipnent
Moreover, such advances can increase the total number of procedures which can
be perfornmed. In the nodel, we have inplicitly assuned that g° and ' exceed
0 for all levels of 4. This need not be the case. If both benefit curves are
| ess than zero, patients will not receive care. However, advances whi ch make
the care nore convenient will shift up the outpatient benefit curve, |eading
to the delivery of care to a new set of relatively |ow severity patients

(Figure 3).

4.4.9. Fixed Costs. Although the fixed costs of outpatient capacity (F) have
no effect on the demand- for outpatient services, since X is only affected by
the nmarginal cost of outpatient services, they clearly influence hospita
investment in anbulatory capacity (Equation (4.7)). As intuition suggests

hi gher fixed costs |ower anbulatory investment. Two factors which |ower fixed
costs are especially relevant to Medicare. First, cost-based reinbursenent
and Medi care capital passthroughs incorporate the cost of capital into

rei mbur sement . Second, hospitals with high inpatient vacancy rates al so face
| ow fixed costs because it is relatively inexpensive to convert excess

i npatient capacity into outpatient capacity, particularly if the sane
operating room or piece of diagnostic equipment can be used to treat both
inpatients and outpatients. Therefore, outpatient capacity is probably
greater in hospitals that have (or, prior to conversion, had) high inpatient
vacancy rates.

4.4.10. Changes in Inpatient Severity.

4.4.10.1. Wthin a Procedure or Diagnosis. Wether PPS | eads to higher
i npatient severity within a procedure or diagnosis depends on whether the

hospital is a monopoly and is initially capacity-constrained, or whether the
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Figure 3

Technological Advances that Increase Outpatient Demand

Be nefits
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/,_\\ hospital is initially demand-constrained or faces conpetition. In the latter
cases, capacity will expand to satisfy increases in outpatient demand.
I npatient severity will rise as marginal |owseverity cases are shifted to
outpatient settings;- - In the former case, the hospital will not want to expand
its capacity, so patient severity will stay the sane or, if the hospital can

restrict outpatient capacity, fall.

4.4.10.2. Across Procedures or Diagnoses. Testing for changes in the

severity of illness within a diagnosis is difficult. Using the Medicare

casemix index to measure changes in severity across diagnoses is possible,
however, and researchers have reported that they increased significantly

following inplementation of PPS (see Russell, 1989, for a summary). Although

our nodel exam nes severity within a single procedure, it can be used to

explain the overall increase in inpatient "severity."" Recall fromthe
/,_\\ nodel that corner solutions are possible in which either all inpatient or al
outpatient services are pravided for a given procedure. It is probable that

procedures which are always perforned in inpatient settings also have rel a-
tively high length of stays, and, therefore, high Medicare casemix numbers.
Al though the switch fromcost-based to PPS rei mbursement will reduce the
anount of services provided to inpatients for these procedures," services
may not fall far enough to create positive outpatient demand. Procedures
initially perforned on both inpatients and outpatients will generally have

| ower casemix i ndices. If increases in outpatient demand for these procedures

“The Medi care casemix actually neasures resource utilization, not the
patient's degrees of sickness which ¢, our severity index, is designed to
represent.

"Length of stay decreased for nost DRGs followi ng the introduction of
PPS .
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lead to expansion of outpatient capacity, the average casemix index will rise
since procedures with |ower than average casemix nunbers shift to outpatient

settings.
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CHAPTER 5:  TECHNOLOGY | MPROVEMENT
AND THE YI ELD FROM DI AGNOSTI C TESTI NG
In this chapter, we outline a conceptual nodel, based on the work of

Phel ps and Mushlin (1988), which-formalizes and clarifies some of the issues
rai sed by Kl awanski and Gaumer (1990) in their paper on the yield from
diagnostic testing. Unlike- Kl awanski and Gaumer, we define two measures of'
yield. We show that the socially optimal |evel of testing rises as the cost

of testing falls, causing the total yield, defined as total treatments divided
by total tests, to fall. However, the optinal level of treatnent nay rise or
fall as nore tests are perforned. Extensions of the nodel produce three other
results with inportant policy inplications. First, noving diagnostic testing
frominpatient to outpatient settings increases the optiml |evel of testing
and lowers the total yield. Second, higher reinbursement [evels will increase
testing and treatnments. Finally, if diagnostic testing can identify |ow
severity patients who would not receive inpatient therapeutic treatment in the
absence of the test, the shift from cost-based reimbursement to PPS will

i ncrease the frequency of diagnostic testing because the profits fromtreating
| ow severity patients are higher under PPS

5.1. Optimal Testing and Treat nent

Kl awanski and Gauner (1990) define the yield fromdiagnostic testing as
t he nunmber of therapeutic procedures associated with the test divided by the
nunber of diagnostic tests. To examine this issue, we first nodel treatnent
behavi or when there is no diagnostic test. In keeping with our discussion in
the previous nodel, we allow patients to differ by the variable p;, which is
distributed between 0 and 1 according to f(p). Here, p represents the

probability that the patient has an illness, as well as the extent of the
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patient's synptons of illness. That is, patients exhibiting many synptons are
nmore likely to be sick.' W again normalize the nunber of patients to 1.
Patients who actually are sick and undergo a therapeutic treatment receive the
positive benefit By (relative to no treatment).. Patients who are healthy and
undergo treatnent receive benefit -B,, which is negative because of the
treatnment's risks and side effects. The cost of the therapeutic treatment is
C'. The net expected benefit fromtreatment is

plBs - C'1'+ [1 - p][-B, - CT] (5.1)
and clearly increases with the patient's synptons p.

To maximze expected benefits, the physician will choose a symptom
threshold that sets (1) to zero, and treat all patients with synptoms greater
than the threshold. The threshold is

B, + C'
" By + B,
which is less than 1 if C" < Bg.2 The threshold rises with the cost of treat-
ment and the magnitude of disutility fromtreatment when healthy, and falls as
the benefits from treatnent when sick rise, as intuition suggests. The nunber
of patients treated is 1 - F(p). Note that some patients who are treated are
not really sick, while others who are not treated could benefit fromthe

therapeutic procedure. A diagnostic test will benefit both sets of patients.

"This specification inplies a perfect correlation between synptons and
the probability of illness. Al that is necessary is a positive correlation.

B, is defined to be positive.
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Now suppose that a diagnostic test is invented. W assunme that the
test, which has cost ¢° has perfect accuracy.® The test will produce two

thresholds. The first, or testing, threshold is the level of p where the

benefits from testing just equal the benefits of not testing. Si nce heal t hy

patients who receive the test will not be treated, -B, now equals zero, so the
testing threshold p* solves p*[Bg - C"] - C° = 0 or

cD
J L (5.2)
B - CT

The upper, or treating, threshold is the point where patients are just
indifferent between being tested and receiving treatnent if the test is

positive and being treated without receiving testing. As this point

p[Bg - C"] - C° = p[Bg - C"] - {1 - p}[B, + C]. Calling the solution p**, we
get
B, + C" - ¢°
ik m ——— (5.3)
B, + C'

In order for testing to occur, we nmust have p** > p*. |f so, the nunber of
diagnostic tests equals D = F(p**) - F(p*), while the nunber of therapeutic
treatnents is

p**

T =J pf(p)dp + [1 -F(p*¥)]. (5.4)
p*

The first termin (5.4) nmeasures the expected nunber of treatnents received by
patients who receive tests, while the second termis the nunber of patients

whose synptons are so strong that they receive treatment without testing. The

%Phelps and Mushlin (1988) discuss the choice of testing when the test's
sensitivity (probability of true positive if sick) and specificity (probabil-
ity of true negative if healthy) are not perfect.
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yield fromdiagnostic testing can be defined in two ways. The actual yield
from diagnostic testing, Y°, is the nunber of patients receiving treatnment
after undergoing the test. The total yield, Y, includes all patients who

receive the treatnent, even if they did not receive the diagnostic test

Thus,
p**
J pE(p)dp
Y - —£= (5.5)
F(p**) - F(p*)
and

p**
J pE(p)dp
¥k

, —1L-F(p¥¥) 1
F(p**) - F(p*) F(p**) - F(p*)

Y -

5.2 Conparative Statics

We can nodel process innovations in diagnostic testing as decreases in
the cost of testing. The cost decrease may result fromeither a decrease in

nonetary costs or a decrease in nonnonetary cost of diagnosis, such as a

shorter or less painful test. Performng conparative statics vyields:
50 "B T <O (5.7a)
32: -5 1_ <> 0 (5.7b)
805 —f(pry 2B £ < 0 (5.8)
%%E =--[1- p**]f(p**%%%ti - p*f(p*)%%§ -- anbi guous sign (5.9)
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p** a S
pf(p)dp | £(pix)H—

1 |

ac® D p¥ ace
p** 3 o
- [p*D - J pf(p)dp]f(p*)—e— - - - anbi guous sign (5.10)
p* acP
il *%
& _ L [ (1-pwH)p - r pE(p)dp - [L-F(pxx)] E(pny 22
ac®  D? p¥ ace
o ao*
+ {J pf(p)dp - p*D + [1 - F(p**)l} £(p*) }>0- (5.11)
p* ac’

Recal ling that technol ogi cal advance causes C° to fall, the conparative
statics show that advances cause the testing threshold to fall and the
treatment threshold to rise. |Indeed, as ¢ approaches 0, p* approaches 0 and
p** approaches 1; all patients will receive a costless, perfect diagnosis.
The result in (5.8) is equally intuitive: diagnostic testing increases when
tests becone |ess expensive. The anbiguous result for treatnments is |ess
obvious. The first termin (5.9) neasures how treatnents are affected by an
increase in the treatnent threshold. For an increase in the treatnent
threshol d, the nunmber of treatments fall, since all patients above the
threshold receive treatnment, while only a fraction of the patients below the

threshol d receive treatnent. Si nce

Jpx*

acP

<0,

the entire first termis positive. The second term shows how treatnents are
affected by an increase in the testing threshold. Such an increase causes the
number of treatnments to fall, since patients bel ow the threshold are no |onger

tested and therefore never treated. Si nce
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do
acP

>0,

the entire second termis negative. The entire termis ambi guous w t hout
further information on the distribution of synptons. If f£(p**) is high, the
first termw |l dom nate, nmeaning that a technol ogy change lowering ¢° will
actually cause treatnments to fall. CQherwise, treatments will rise as testing
t echnol ogy ri ses.

The change in actual yield is anbiguous for the same reasons that the
change in treatments is. The total yield falls when ¢® falls, however. Y'
has an unambi guous sign because an increase in p**x | owers the nunber of
treatnments provided without testing nore than enough to offset the partia
increase in treatments after testing caused by increasing p#*,

Qther conparative statics can be derived in simlar fashion (Table 1).

A process innovation which |owers the cost of treatment causes both the
testing and the treating thresholds to fall. This causes treatnments to rise
and actual yields to fall, but has anbi guous effects on testing and tota
yields. A product innovation which increases the quality of treatnment can
either increase the benefits to sick patients (B, rises) or decrease the side-
effects to healthy patients (B, falls). The two types of innovation actually
have different effects because they affect p* and p** differently. | ncreases
in B have no effect on the treatnent threshold because patients at this
margin either receive tests and the treatnent if necessary or the treatnent
without the test. Higher By does make patients at By better off. Conversely,

i nnovations in B, have no effect on patients at the testing threshold, but
they do make patients who receive treatnent without testing better off. Since

only one of the thresholds changes when the product innovation occurs,
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Table 1. The Yield from Testing: Conparative Statics

c c Bs By
o’ + + 0
o™ + 0 +
D Ambig + +
T Ambig. +
Y° Ambig. + +
Y" + Ambig.
Costs Ambig. Ambig. + Ambig.
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conparative statics for the other variables can be signed. Both types of
product innovations increase treatment and |ower actual vyields. [ nnovat i ons
in By increase testing and |ower total yields, while innovations in B, have
opposite effects.
5.3 costs

The total costs of diagnosing and treating the illness will equal.
C°D + C'T. Because of ambiguous or opposite effects on D and T, nost of the
exogenous vari abl es have anbi guous effects on costs. An exception is B,;
product innovations which increase By cause both tests and treatnents to rise
i ncreasing costs.*

5.4. Di scussi on

This analysis produces several insights about the yield fromdiagnostic
testing. First, it is not necessary that nore testing will lead to nore
treatnents. Testing may allow the physician to better distinguish between
patients with nany synptons who do or do not require treatnent. On the other
hand, if the nain effect of testing is to identify new candidates for treat-
ment (because the testing threshold falls), treatnent and overall costs will
rise. Second, there are two ways to neasure test yields. The actual yield is
based purely on patients who are tested, while the total yield is based on al
patients. The two measures will differ if it is optimal to treat some high
synptom patients without testing. Data which link a patient's diagnostic test

to his or her therapeutic treatnment are necessary to calculate the actua

“With a single period nmodel it is inpossible to capture the dynamc
effects of diagnosing and treating an illness at an earlier, |ess severe
st age. In a dynam ¢ nodel, better diagnosis might lead to an initial increase
in costs, but |lower the costs in the long-run since nore severe and costly
illnesses are prevented. On the other hand, if nobre severe cases are incur-
able (i.e., deadly heart attacks), early detection will increase costs
unanbi guousl y.
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yield, while unlinked data which sinmply aggregate all tests and all treatnents
are sufficient to calculate the total vyield. Finally, neither type of yield
should be confused with neasures of efficiency. The optimal |evels of testing
and treatnents derived here are efficient in that they ma-ximze patients' net
benefits. These efficient levels change as the exogenous cost and benefit
paranmeters change. As a result, efficient yields may fall as well

5.5. Ext ensi ons

5.5.1. Outpatient Testing. Many diagnostic tests, including cardiac cathe-

terization, CAT scan, and magnetic resonance immging, are now bei ng perforned
on an outpatient basis. Relative to inpatient testing, outpatient testing
probably | owers €® by making testing nore convenient. Consequent |y, novenents
to outpatient testing should increase the nunber of tests and |lower the tota
yield. The actual yield and nunber of treatments may also rise. Treatnment in
freestandi ng anbul atory centers may have even |l ower costs than testing in
hospital outpatient departnents or testing as an outpatient in hospita
npatient departments because the centers can be designed with nobre convenient
parking, nore confortable facilities, and a less intinidating environnent.

5.5.2. Rei nbur senent . So far, the nodel assunes that testing and treatnent

are chosen to nmaximze net patient benefits. Nothing has been said about

rei mbur sement . I f physicians maximze net patient benefits, the inclusion of
rei nbursement will not change the analysis. [f physician's maxinize patient
benefits plus profits, the preceding equations can be nodified by replacing
-C"with p" - ¢" and -c® with p® - C° where p'" and p° are the reinbursenent for

performng tests and treatments. This nodification will increase treatnents
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and lower the testing threshold.® |In fact, if the nmargin on testing, p°-C°
exceeds 0, p* will equal O and all patients will either be tested or treated
Wi thout testing. Recal |, however, that ¢° includes the patient's nonnonetary
costs fromtesting as:well as the test's nonetary costs.

3. Severity. Until now, the nmpbdel has assumed that all patients with the

ill ness have the sane severity. This inplies that all patients receive the

same benefits and the same anpunts of treatnent. Differences in severity can
be introduced by letting p represent severity, as well as synptons and
probability of disease.® As in the substitution nodel, higher severity
patients will use nore services in-treatnent than | ow severity patients.
Conbined with PPS, asymmetric utilization produces stronger incentives for
diagnostic testing. Wth PPS reinmbursenent rates initially set to cover the
costs of an average severity case, hospitals have an incentive to install

di agnostic equi pnment that identifies additional |ow severity candi dates for
treatment. Therefore, installation of diagnostic testing, especially on an
outpatient basis, may produce |ower average severity levels within DRGs. Note
that the incentive to reap |ow severity patients was not as strong under cost-
based rei nbursenent because reinbursenent for a patient rose and fell with the

patient's utilization of services.

In the table of conparative statics, p® will have the opposite effect of
c®, and p" will have the opposite effect of CT.

®This probably | oads too many characteristics onto a single paraneter,
but the results should hold if there are positive correlations between
severity, synptons, and probability of illness.
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CHAPTER 6. HOSPI TAL | NVESTMENT | N AMBULATORY DI AGNOSTI C TESTI NG

In this chapter, we nmpodel a hospital's decision to invest in anbulatory
diagnostic testing equipnent. This nodel captures three essential character-
istics of the rel ationship between anmbul atory and inpatient care.

First, the diagnostic test conplenents inpatient therapeutic care
perform ng nore diagnostic tests produces nore inpatient episodes. In t he
"previous chapter, we noted that diagnostic testing can actually reduce
therapeutic treatments. Here, however, we assume that the ability of testing
to identify new candidates for treatment dominates its ability to identify
patients with high synptons, but no need for testing. W focus on the
incremental treatments produced by testing. Thus, testing itself may be
viewed as an investment that sonetinmes yields inpatient care

Second, the diagnostic equipnent and facility is a workshop for the
physician in the sense that testing is necessary to identify candidates for
addi tional physician services." \ile the testing workshop conplenents
physician services, substitution between physician-owned and hospital - owned
wor kshops is possible. Thus, hospital diagnostic testing facilities nay
conpete with testing done in physician's offices or in physician-owed
di agnostic testing centers.

Finally, the physician controls where his or her patients receive their
diagnostic tests. This provides advantages for physicians investing in
diagnostic testing and heightens conpetition between hospitals. Both factors
wil'l be considered within the hospital’s investnent decision

To better illustrate the model's insights, we first show the investnent

deci sion by a nonopoly hospital when physicians cannot invest in the diagnos-

"The workshop termnology cones from Pauly, (1980).
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tic equipnent. W next examine a single physician's investnent decision in
t he absence of a hospital, before allowi ng conpetition between the physician
and hospital. W then introduce conplications such as physician demand

i nducenment, marketing, and conpetition between hospitals.

6.1. The Hospital's Decision in the Absence of Physician Commetition

Let p" and " be the hospital's reinbursenment and constant narginal cost
from the diagnostic test, =" be the hospital's (marginal) profit from rel ated
inpatient services, and ID be the fraction of patients receiving the di agnos-
tic tests who then undergo inpatient therapeutic treatment.? Q" is the
total demand for outpatient testing if diagnostic equipnent is present and F
is the hospital's fixed investment cost. The hospital should invest if:

{([p" - c"] + [« - M]ID)IQ™ = F*. (6.1)
The equation contains few surprises; the probability of investnent increases
with p* ", ID, and Q™", and falls with ¢" and F'. The equation's main
insight is the interrelationship between diagnhostic tests and inpatient care.
Because the two are conplenents, investnment is nore likely to occur if
inpatients treatnents are profitable. Indeed, if inpatient care is profit-
able, the hospital could invest in outpatient testing even though it |oses
money on the testing itself. Recall also fromthe last chapter that testing
may uncover |ow severity patients who may be treated profitably as inpatients
under PPS. Consequently, PPS may encourage investment in diagnostic

equi pnent .

’The fraction is nmeasured increnentally relative to the nunmber of
patients receiving treatment in the absence of the test
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6.2, The Phvsician's Decision in the Absence of Hospital Qutpatient Testind:

] /’.\\ 6.2.1. No Inducenment. We first assume that the physician has no power to
induce patient demand. Physician j's patient base is Q, Dis the fraction of
patients receiving the test, p° and ¢® are the reinbursement for physician
services for the test and the resulting inpatient services, p’ and ¢’ are the
rei mbur sement and costs for the physician's diagnostic facility, and F* is the
fixed cost of the facility. The physician will invest if
{[p" - "1+ [p - cFlIDQ = F°. (6.2)

As in the previous section, there are no surprises here

6.2.2. Physician | nducenment. Physician behavior may change if the physician

owns and profits fromdiagnostic testing equipnient. Many observers worry that
physi ci ans owning testing equipnent will order nore tests than they otherw se
woul d (lglehart, 1989). To consider that possibility, let D(l), the percent-
age of patients denmanding tests, increase with physician inducement activi-
ties, I. Inducenent is not costless; physicians feel bad about demand

i nducement and nust be conpensated for its disutility. W incorporate

i nducement and its costs, C(l), within the physician's profit function' as

A= ([(° - cP) + (PF - HIDT) - c(I))Q - F. (6.3)

%Because our enphasis is on investnent in testing equi pnent, we provide
only an inconplete specification of demand i nducenent in the physician's
objective function. Qur specification captures the idea in nost formal nodels
of demand inducenment that physicians feel bad about demand inducement. Unlike
our specification, these costs are usually enbedded within a physician utility
function. That fornulation introduces the possibility that an increase in
i ncone or reinbursenent would cause inducenent to fall or, conversely, that a
cut in reinbursement would increase demand i nducenment (See McGuire and Pauly,
1991). Qur specification guarantees that an increase in reinbursement wll

lead to nmore demand inducenment. This seems to be the major worry of policy-
nmakers concerned with physician ownership of testing facilities.
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Maxi mi zing the first-order condition,

%%= ([(P" -c7)+ (PT-cNID- ¢ 1Q = 0 (6.4)

determines the optinal level of denmand inducenent, I%.% The physician wll
invest if a(I*) = 0. The main insight fromthis nodel is that the possibility
of inducenent will increase physician investnent in anbulatory testing.

Factors that encourage inducenent such as |ow coinsurance rates, nore con-
venient facilities, and |less invasive or unconfortable tests, will further

i ncrease physician investnent.

6. 3. Hospital and Physician | nducenent

Now suppose that a hospital and M physicians are considering investnent

in anmbul atory testing, and the physicians do not induce demand. W assune

that the hospital first announces whether it will invest in the testing
equi pment.  Each physician then decides whether he will invest in the testing
equipnent in his office. In making its decision, the hospital will anticipate

how many physicians will subsequently invest if it invests. The physician's
adoption decisions will deternmine the hospital's demand, since physicians who
invest will send patients to their own facilities. The hospital will also
consi der how many physicians will invest if the hospital does not provide
testing. This nunber will determ ne how nmany inpatients the hospital
receives.

To provide nmore structure to the analysis, let q; be the fixed number of
patients seeing physician j. The probability that a physician has q; patients
is given by f(q;) where 0 < q; < ¢"*. The physician knows his or her gq; but

the hospital does not; however, the hospital knows f(q,).

‘We assume that D, < 0 and C;; > 0.
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If the hospital invests in the testing equi pment, the physician's choice

bet ween investing and not investing is nmade by conparing

[p" - cfIDg; to [p* - cf]Dgqy + [P - c™]Dg; - F°. (6.5)
physician will invest if the second termis larger or, equivalently, if
FP
G =0T - ) T Q*. (6.6)
Physicians with practices |arge enough that q; =2 Q° will invest in the testing

equi prent, no natter what the hospital does; they find it profitable to
operate their own workshop

If the hospital does not invest in the testing equiprment, a physician
will invest if

{[pP - ] + [p™ - c™])Dq; - FF =2 O (6.7)
or, equivalently, if

FP
q; = D([p® - C'] + [pF - c™)) = Q%% (6.8)

This decision reflects the idea that if the hospital does not provide a
wor kshop for diagnostic testing, the physician has nowhere to work unless he
or she provides a workshop. If the marginal profit fromperform ng the test
(plus followup treatments), p° - c”, exceeds zero then Q* < Q*, neaning that
more physicians will invest in testing if the hospital does not invest.
Summari zi ng, physicians never invest if q; < Q¥*, invest if the hospital does
not invest if Q* <gq;<Q* and always invest if gq;2 Q.

Gven the physician investnment decision, the hospital will invest if

[p" - c"]Q + #«"ID Q¥ - F' 2 0 (6.9)
where Q™ is the total demand facing the hospital for tests-if the hospita

invests and Q¥ is the demand facing the hospital from physicians who do not

invest if the hospital does not invest
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ID Q™ neasures the increnental inpatient visits the hospital receives
frominvesting in the testing equipment; Q¥ is Iess than Q because physi -
cians with practices between Q%% and Q¥ will invest, and therefore generate

inpatient visits even if the hospital does not invest." The two demand

curves facing the hospital are

Q*
: Jo qf(q)dq Q*
QO - MF(Q*)DW = VD . qf (q) dg (6.10)
Q**
J qf(q)dq Qr*
Q° - Q) Dy = ™| af(q)dq (6.11)
F(Q**) 0

Q™" equals the nunmber of physicians, times the probability that the physician

does not invest if the hospital invests, tines the physician's expected

patient base, given that the physician does not invest if the hospita

invests. Q¥ has an anal ogous interpretation for physicians who never invest.
This analysis highlights the conpetition between physicians and a

hospital to provide anmbulatory testing. A hospital's investment decision will

be affected by both its own costs and rei nbursenents and the costs and

rei mbursenments facing physicians. Hospital investnent is nore likely when the

fixed cost of providing a workshop is high (e.g., the hospital itself), then

when the fixed cost of a workshop is low (e.g., a physician's office).

Appl ying the nmodel nore specifically to testing equi pment, hospitals are nore

likely to invest in expensive equipnent |ike MRIs than physicians. However

policies which increase facility payments to physicians for diagnostic testing

In addition, no matter what it does, the hospital-receives inpatients
from the physician who always invests in testing
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equi pnent will erode the demand for tests facing the hospital. An increase in
the reinbursenent for physicians, p°, will also |ower the probability that the
hospital invests by increasing the' nunber of physicians who invest if the
hospital does not invest

Physi cian investment depends on whether or not the hospital invests.
While we can performconparative statics on @ and Q**, conparative statics
per se on physician investnent is difficult because the threshold for physi-
cian investnent drops discontinuously fromGCx to Q* if the hospital does not
i nvest.
6.4. Hospital and Physician Decisions with |nducenent

The physician's inducenment problemw || be affected by whether the

physician installs testing equi pnent or uses testing equipnent at the hospi-

tal. Let I° be the optimal |evel of inducenent when the physician uses the
hospital testing equiprment and |' be the optinal |evel when the physician owns
equi pnent . From (4) the physician-owner will induce nore than the non-owner

(1" >1I% as long as p™ - c¢™ > 0. If the hospital invests, the physician
will invest if
([(" - ) + (™ - ™)ID(I') - C(I'))qy - F* =
([p" - fID(I%) - C(I%)q; (6.12)

or, equivalently, if

p
%2 AN o]+ - Ay - ean o1 (61
As in the previous section, we call the right-hand side Q*. In a sinilar way,
physicians will invest if the hospital does not invest if
9 Z{[p”-c*’]+[p”1“(p- Sy - cany =9 (6.14)
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I nducerment increases the probability that physicians will invest in testing,
even if the hospital invests.
The hospital's investnent decision is still governed by (9), but Q™ and

Q"™ change slightly to

Q*
Q" = MD(I®) . qf (q) dg (6.15)
and
Q**
Q© - MD<1°>J af(q)dq. (6.16)
0

These changes alter the effect of p* and c® on hospital investnent, because
the level of demand inducenent (I°) depends on these variables.

Differentiating,

*
o ap a10 (Q 3D*
g—o-,,— - M55 oF J af(q)dq + MD Q¥E(QX)3 5 (6.17)
P 0
On the one hand, physicians who still cone to the hospital for testing induce

more tests if their reinbursenent rises, causing Q@ to rise (the first term.
On the other hand, nore physicians find it profitable to invest in the

equi prent, causing hospital denmand to fall (the second term, The net result
of p® is anbiguous. The effects of p” on Q¥ and of ¢” on Q™ and Q¥ are

ambi guous for anal ogous reasons.

6.5. Hospital Marketing

Until now, the hospital has conpeted passively wth physicians for
testing. The hospital builds its testing facility and hopes that physicians
and patients conme, or, equivalently, that the physician will not invest in
testing capacity. In practice, however, a hospital may offer positive

i nducenents to convince physicians to come to the hospital for testing. W
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call these efforts narketing because they nay take a variety of forns
including quality enhancenents, nonnonetary inducenments |ike free parking and
office space within the hospital, or even nonetary payoffs,. Let Z denote the
hospital's marketing effort. The physician's per patient benefit is ¢(z),
with ¢, >0 and ¢,, =0, while c(2) is the hospital's cost of nmarketing, with .
¢, >0 and ¢;; > 0. W assune that physicians do not induce denand.

We assume that the hospital initially decides whether to invest in
testing equi pmrent and how rmuch narketing to engage in if it invests. Gven
the hospital's decision to invest and provide Z, the physician will earn
D{pf - c® +¢(Z)]q; with no investnent and D{[p® - c’] + [p™ - cP)lq, - F if he
or she invests. Consequently, the physician will invest if

F
q; = D[P - ™ - ¢(2)] = Q*(Z) (6.18)

Note that Q rises with Zz the nore narketing the hospital does, the |less
likely are physicians to invest. Marketing does not affect Q*.

The hospital's problemw |l now be to choose Z to maxim ze

([p" - c"] + IDA")Q™"(Z) + [IDx™}Q™ - c(2Z) - F! (6.19)
wher e
Q*(Z)
Q"(Z) = MD qf(q)dq.
0

Let Z* solve this problem To see if hospital investnent occurs, we then
insert Z* in (19) and evaluate whether hospital profits exceed O.

Relative to no marketing, narketing increases the probability that the
hospital will invest, and lowers the probability and extent of physician
investment. Marketing represents a transfer fromthe ‘hospital to physicians

which is paid because physicians control where their patients receive treat-
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/\me nt . Conparative statics for the other exogenous variables renmain the sanme
! when marketing is introduced in the nodel.

6.6. Marketing with Competition Between Hospitals

Mar ket i ng becones especially inportant when we: i ntroduce conpetition
between hospitals into the nodel. In nost markets, price conpetition allo-
cates customers between firns. Price conpetition may not allocate Medicare
patients for testing, however, because the patients pay |ow coinsurance rates
and are referred by their physicians to testing sites. In this section, we
assune that patients are allocated anmong N identical hospitals on the basis of
each hospital's share of total narketing shares. Physi ci ans receive per
patient benefits that increase with Z, the total level of hospital narketing.
We assume that each hospital chooses whether to invest and how much to market
under the assunption that its actions have no effect on other hospitals'

/.\ behavior.' For sinmplicity, physicians do not induce denand.

Gven that at |east one hospital invests, the physician conpares his or
her profits fromnot investing to the profits frominvesting. The profits
fromnot investing are D[p® - ¢’ + ¢(Z)]q;, while the profits frominvesting
are D{[p” - c”] + [p™ - c™]lq; - F°. The physician will invest in testing
equi pnent if

q; = PF PI:P =
PTD[pT - 7 - ¢(2)]

Q*(2). (6. 20)

This condition is identical to (18), so again

Q*(2)
7 = VD . qf (q) dg.

/’\ "This produces a Nash equilibrium
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W assune that at |east one hospital invests in testing equipment. This
assunption elimnates Q%% fromthe problem since that variable previously

neasured the threshold where physicians invested if a hospital did not invest.

Hospital i's problemis to choose Z;, its level of narketing, to
maxi m ze
e =§i QO(Z) [p - ¢ + IDaM] - e(Z,) - F (6.21)
wher e
n
Z=1Y 2

i=1
and n is the number of hospitals in the market who invest.

The first order condition for the problemis

[ = Z-zl ZiQmT + %iQ;OT [p" - c"+ IDaM]) -G, =0 (6.22)

The first termis the marginal revenue from marketing, while the second term
is its marginal cost. Marketing has two effects on marginal revenue. The
first termin the first set of brackets shows how marketing gives the hospital
a bigger piece of the demand pie. The second termshows that a firms
marketing affects the overall size of the pie. Assuming a symetric equili-
brium anong investing hospitals, (22) reduces to

[n-l
7.

) oT 4 %sz] [p" - e + IDA™] - cp = O (6.23)
An additional conplication arises because the nunber of hospitals investing in
equilibrium is endogenous. To find the equilibrium we first solve (23) to
find the optinal level of marketing when n = 1. W repeat for n =2, n = 3,

and so on; denote the optimal marketing |evel as Zj(n) and the resulting

profits as =;(Z;{(n)). The equilibrium nunber of hospitals investing is n*,
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where either =,(Zi(n)) 2 0 and =, (Z{(n + 1)) < 0 or all hospitals in the market
i nvest.

It can be shown that an individual hospital's marketing falls as the
number of hospitals investing increases., However, overall marketing (Z = )z,
rises. The increase in marketing-increases the overall demand facing hospi-
tal s because physicians are less likely to invest in testing capacity.
Physicians are better off than they would be in the absence of marketing; it
pays to have sonething hospitals want, nanely patients Gt her factors affect
hospital investment in predictable ways. Increases in hospital rei mbur sement
for testing, the indirect demand for inpatient visits, the profit from..
inpatient visits, or the fixed or marginal costs of physician testing increase
the probability of hospital investment, while increases in the hospital's
fixed or marginal costs of testing or physician reinbursenment |ower the
probability of hospital investnent.

I nducement can easily be introduced into the market. Physicians will
i nduce nore denmand when they benefit fromnmarketing on a per patient visit.

As in Section D, increases in p® (or decreases in c¢?) will have anbi guous

effects on hospital investnent
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CHAPTER 7:  DATA BASES

7.1. Overview

This chapter describes data bases suitable for analyzing the
issues identified in this research design report. W enphasize parts of
the data bases most relevant to the issues addressed in this report, and
the years 1980-1990. Several data bases come from states. W focus on
data fromthree states: California, Florida, and Tennessee. Appropriate
data are available from these states. Each state data base has strengths
and weaknesses. (Qther states collect cost reports and discharge
abstracts fromhospitals and nake such data avail abl e as public use
tapes. The National Association of Health Data Organizations maintains a
list of states that nake such data avail able (Appendix B). Final choice
of data sets will depend in part on which of the specific ains listed in
Chapter 1 are pursued

7.2. Medicare Cost Reports

Medi care Cost Reports are available for hospital fiscal years
beginning in 1982 and ending in 1989; thus, there is only one pre-PPS
year. MCRs are unique in providing national hospital-level data on
revenue, Medicare and Medicaid shares and investnent. The foll ow ng
revenue information is available: gross revenue (divided into inpatient
and outpatient), net revenue, charges for specific ancillary services
(unfortunately, not divided into inpatient vs. outpatient) and revenue
from outpatient services rendered on an inpatient basis and vice versa
(which will be useful in determining the extent to which hospitals are
devel opi ng dedicated outpatient facilities). Mdicare and Medicaid

shares of inpatient days can also be conputed. Using information on the
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capital costs of specific itens (for exanple, diagnostic and therapeutic
radi ol ogy, nuclear nedicine, respiratory, physical and occupationa
therapi es and outpatient clinics) we can conpute sone service-specific
investments if several assunptions are nade. MCRs al so contain inforna-
tion on fixed assets; by differencing values for two adjacent years and
subtracting depreciation, we can obtain an estimate of net investnent.

7.3. Anerican Hospital Association's Annual Survev of Hospitals

W have public use tapes going back to 1969, but for purposes of
this study, we will only use information from 1980-90. Annual Surveys
provide infornmation on diffusion of specific technologies (Table 2).
There is also a breakdown on surgical utilization, inpatient versus
outpatient for all years. For 1980-81, there is information on output
| evel s for open-heart surgery, cardiac catherization, CT scanning
megavol tage radiation therapy and physical therapy. There are data on
capital expenditures from 1980-85: |and, buildings and inprovenents,
fixed and novabl e equi prent (separate), and construction in progress,
whet her a CON approval was received during the year and the amount of the
capital authorization. From 1980 on, there is informati on on whet her the
hospital had a contract with an HMO.  Since 1984, hospitals were asked
about contracts with PPOs.

7.4. Medi care Beneficiary-specific Data

Abt Associ ates (1989) has conpiled a beneficiary-specific data
base for 1981-86. The advantage of this data base is that it includes
inpatient, outpatient, and physician charge data for beneficiaries, both

before and after inplenentation of PPS. This data set is available
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Technol ogi es Covered in AHA Surveys
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through HCFA. The data's major limtation is that there are many m ssing
val ues on specific outpatient and physician office procedures. Thi s
precludes using information on outpatient and physician office-provided
services, such as on diagnostic procedures, and linking themto inpatient
use for these years. However, one can examne, for a specific case type
(e.g., open heart surgery), whether reductions in inpatient diagnostic
and therapeutic procedures after PPS was inplenmented resulted in higher
spending for care in anbulatory |ocations.

For 1986 through 1990, HCFA can produce linked files for five
percent of beneficiaries. This is not a.public use tape, and we are
requesting that HCFA nake these data available to us for purposes of this
project. The linked files conmbi ne HISKEW, Medpar, Qutpatient, and BMAD
dat a.

The HISKEW data contain information on the beneficiary: denp-
graphic information; other paynent sources (Medicaid, Medigap); whether.
person had Part B; and whether or not person died during the year. The
Medpar data contain a record on each hospital discharge, including:

di agnoses (five); procedures (three); length of stay; total and covered
charges; DRG and charges by hospital revenue center. There is a record
of each outpatient visit. The follow ng information on outpatient
services received by the beneficiary is provided: denographic informa-
tion; ZIP code of residence, diagnoses (five) and procedures (three);
nunber of visits to clinics, energency roons; and charges for a number of
cost centers; other sources of payment (Medicaid, Medigap). I nfornmation
on physician-provided care on BMAD is based on individual bills. There-

fore, there is information on every procedure billed, and aside fromthe
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procedure code, there are data on type of service, specialty of provider,
pl ace of service, and charges subnmitted and allowed.

7.5 California Data

California is a good state for research purposes because there are
cost reports for the -entire period, 1980-90, and discharge abstracts for
1983-90. There have been no major changes in the instrunent since 1986.
Before then, the report was slightly less detail ed.

W focus here on itens not publically available fromnationa
sources which are on the 1986+ instrument. For both total and for
anbul atory surgery, there is'information on the nunber of operating
mnutes as well as nunbers of procedures. Data are provided on the
numbers of cardiac caths and open heart surgeries, nunbers of diagnostic
and therapeutic radiol ogy and nucl ear nedicine RVS units, nunber of CT
procedures, and physical, occupational, and inhalation therapy treatnents
by paynent source (Medicare, Medi-Cal, and other) and |ocation (inpa-

tient-outpatient). Revenue information is provided by paynent source and

‘location for the hospital as a whole and for the services just |isted.

There is detailed bal ance sheet information on original cost of |and,
bui | di ngs, |easehold inprovenents, equipnent, accunulated depreciation on
plant and equipnent, and construction in progress. Contractual arrange-
ments with payers (such as PPOs and HMOs) and number of patient days and
outpatient visits supplied to each are given. It is possible to derive
the private insured-patient share fromdata on patients days and dis-
charges provided publically insured and no-pay patients.

California discharge abstracts contain information on hospital 1D,

age, sex, race, ZIP code of patient residence, length of stay, adm ssion

106



date, five diagnoses, five procedures, disposition of patient, source of
payment (Medicare, Medi-Cal, Wrkers' conpensation, Title V, other
government, Blue Cross-Blue Shield, comercial insurer, HMO PPO, self-
pay, no charge, other no pay), total charges, and DRG

7.6. Florida Data

Florida has the advantage of being a large state with a high
Medi care share, nunmerous distinct markets, and cost reports dating to
before 1980. \While discharge abstract information is only avail able
since 1988, Florida began to collect anmbulatory surgery abstracts from

hospitals and freestanding clinics in the fourth quarter of 1990.

Al though‘the state plans to release the anbulatory surgery data to the
public, release is being held up, at least tenmporarily, by a | awsuit
filed by providers against the state.

Hospital cost reports contain information on inpatient versus
outpatient revenue and total wunits for surgery, diagnostic radiology,
t herapeutic radiol ogy, nuclear nedicine, CT, MI, respiratory and physi-
cal therapy, cardiac cath, open heart surgery (units only), and litho-
tripsy. Inpatient days and admissions are disaggregated by self-pay,
Medi care, Medicare-HMO, other government, insurance charge-based, other
char ge-based, comercial HVO PPO and other discounted. Contracts with
HMOs and PPOs are identified and specific payment arrangements with each
payer are described (per diem discount fromcharges, per adnission,
capitation, per diagnosis or DRG per service, per product, other).
Bal ance sheet information is provided on land, buildings, fixed equip-
nment, |easehold inprovenents, novable equipment, and construction in

progress by bal ance beginning of period, capital acquisitions and dispos-
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als, accunulated depreciation, and depreciation expense during the year.
Detailed capital expenditure information is provided for ampbunts above
$250,000 or 1.5 percent of net plant assets.

Di scharge abstracts are the sane as California's with these
exceptions: there is detailed source of adm ssion; the payer infornation
is less specific--only Medicare, Medicaid, private pay, and other,
including other governnent and self-pay; and only three procedures are
listed. Anbulatory surgery abstracts include information on patient age
sex, race and ethnicity, ZIP code of residence, five diagnoses and five
procedures, as well as facility fees for each procedure. Charge informa- .
tion is provided on total as well as for specific conponents, anesthesi-
ol ogy, radiology, laboratory and pathol ogy, and recovery room Sour ce of
paynent is divided into Medicare, Medicare HMO, Medicaid, private insur-
ance, HMO PPO Workers' conpensation, self-pay, other, and no pay.

7.7. Tennessee Data

There are no discharge data for Tennessee, but Joint Annua
Reports collected by the state provide sone fairly unique infornation
Reports will be available for our analysis for 1983-90. There is infor-
mation on utilization and charges separately for inpatient and outpatient
units for (1) lithotripsy, (2) services to cancer patients (units only)--
separately for chenotherapy, cobalt therapy, henotology, hypertherm a,
and negavol tage radiation therapy, (3) CT, (4) MJI (nunber of nachines),
(5) other diagnostic radiology, nuclear nedicine, radiumtherapy, other
t herapeutic radiology, and ultrasound (units only), (6) services to
cardiac patients (units only)--cardiac caths (and nunber of |abs),

angi opl asties (PTCA), streptokinase infusion, and open heart surgery (and
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nunber of dedicated ORs). There is detailed information on gross and net
revenue source (Medicare inpatient, Medicare outpatient, Medicaid inpa-
tient, Medicaid outpatient, other governnent, self-pay, Blue Cross/
Shield, comercial, and other nongovernment). Bal ance sheet information

includes gross and net plant -and equi pnent assets.
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CHAPTER 8: EMPIRICAL ANALYSI S PLAN

8.1 [ nt roduction

This chapter provides a framework for enpirical analysis on the topics

identified in Chapter 1. This design is not conprehensive. Rather its goa

‘is to indicate basically how the work could be done and the data sources that

m ght be used. The chapter is organized around (1) provider-level analysis
and (2) beneficiary analysis. The hospital is the natural observational unit
for analysis of investment and technol ogy adoption decisions. These decisions

are made at this level subject to various constraints the hospital faces. By

perform ng sone analysis at the beneficiary-level, it is possible to identify
specific illness episodes and exploit the detailed information available on
types and amounts of care provided for various conditions. In particular, it

wi |l be possible to observe the relationship between inpatient and outpatient
care during the course of an episode of illness.

8.2 Provi der-level Analysis

8.2.1. [ nvest ment . In this and the next section, we describe enpirica

analyses to inplenment the first two specific ains as described in Chapter 1.
Al t hough much of the hospital investment during the 1980s was on out patient
capacity, such investment is not directly observable. By studying tota
investment for this period, it should be possible to |earn about determ nants
of outpatient investnent as well.

Adoption and investment decisions are made jointly to the extent that
capital goods nust be purchased to nake provision of a new procedure possible.
As noted earlier, technologies differ in their capital intensity. Adoption
decisions of capital-intensive (e.g., MI) as well as |abor-intensive technol -

ogies (e.g., open heart surgery) will be analyzed. In addition, one can

110



conpar e adoption of technol ogi es used al nbst exclusively on inpatients (e.g.,
open heart surgery) and on outpatients (e.g., anbulatory surgery) to see
whet her recent changes in reimbursement policies have encouraged the adoption
of outpatient technologies. Such changes may also stinulate hospital invest-
nment to the extent that plant and equi prent were added to serve outpatients
(Chapter 4).

Measures of investment come from bal ance sheet information or from
capital expenditures. Medicare Cost Reports are the only national source of
bal ance sheet data. Sone states provide capital expenditure information.

Key to an investnment decision is the cost of capital. (See the discus-

sion of Wedig et _al. in Chapter 2). To our know edge, no one has attenpted to

measure the cost of capital to hospitals since 1982. Si nce then, paynent
met hods have changed and the outpatient sector has grown. In updating the
cost of capital neasure, it wll be necessary to consider both. PPS has
affected the output price, but one nust also consider that Medicare and sone
others continued to pay capital on a retrospective cost basis. [t will be
important to docunent linits placed by Medicare on capital paynents. These

are docunmented in Commerce Cearing House's Medicare-Mdicaid Guide. Medicaid

plans are also described in the Quide (see Chapter 3). Bl ue Cross/Blue Shield
maintains a file with plan-specific information. W have not been able to
exam ne these data to date so we do not know how much detail there is on the
plans' capital payment policies. Such information was nade publicly avail able
in earlier years. Since the comercials pay charges, there is no capital
paynent policy to study. Payer share information is al so needed to compute
the cost of capital. The American Hospital Association collects such informa-

tion, but it does not release it on a hospital-specific basis. The Medicare
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Cost Reports contain shares for three broad groups of payers (see Chapter 7).
Certain state data bases contain nmore detail ed breaks on payer shares.
Focusing on a few states for the investnment analysis has the advantage of
allowing one to neasure shares nore precisely. However, nuch of the variation
in payers' capital paynent policies is |ost.

Anot her nmjor determinant of investment is conpetition anbng hospitals.
Alternative nethods for defining market areas and for neasuring conpetition
anong hospitals within a narket area are di scussed bel ow.

In the sinplest investment nodel, the flexible accel erator nbdel of
investnent, outputs (differences in outputs between adjacent periods) are
t aken as exogenous and are interacted with the cost of capital. CQutput and
cost are the only explanatory variables (Jorgenson and St ephenson, 1967). The
observational unit would be the hospital-year. Wth MR data, it is possible
to estimate a model . for 1983-89 with 1982 asset data used to construct
investment for 1983. Wth certain states (e.g., California and Florida), it
is possible to analyze a longer tine series of cross sections.

The assunption of exogenous output is extrene and ignores conpetition
among hospitals. The npst straightforward way to take account of conpetitive
forces is to include some nmeasure of market-w de conpetition such as the four-
firmeconcentration ratio or a Herfindahl Index. More sophisticated and valid
net hods take account of the capacity and vintage of the neighboring hospitals.
Vintage can be approximated by taking the ratio of total accunul ated depreci a-
tion to annual depreciation.

8.2.2. Adoption of Technology. In this section, we describe how to estimte

how hospital adoption of particular technologies is affected by hospita

conpetition, Medicare reinbursenent policy, including the inplenmentation of
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PPS, other payers, certificate of need prograns, the hospital's initial
profitability and costs, and other exogenous variables. The analysis of
adoption of particular technol ogies can be done on a national basis with
American Hospital Association Annual Survey data or on a state basis. A
richer analysis can be perforned on a state basis or with a few states because
it would be an overwhel ming enpirical task to adequately describe narket areas
for all hospitals. Another disadvantage of a national study is that the only
di scharge abstract data that can be used to neasure market areas is for

Medi care.  Technol ogy adoption decisions may be driven by nonMedicare payers,
however. This discussion therefore describes a state-based anal ysis which
focuses on California, Florida, and Tennessee, states with exceptionally
detailed information

8.2.2. 1. Dependent Variables. Adoption of nmedical equipnent and

certain nmedical procedures will first be neasured by responses to AHA hospita
surveys. Because the adoption of expensive equi pment and procedures is of
primary interest to HCFA, the analysis could be linmted to a subset of the
services covered in the surveys; these services, and the years of coverage in
surveys between 1988 and 1989 are shown in Table 2. Although the table only
covers 1980 to 1989, earlier AHA surveys coul d be used to study the adoption
of CT scanners and ot her technol ogi es where appropriate. The surveys could be
suppl emented with data on individual procedures fromthe state cost reports.
The AHA surveys produce a O 1 neasure of adoption; a hospital either
adopts or does not adopt. For some types of equipment, the extent of adoption
is also inportant. For exanple, a hospital may install nore than one CT
scanner or operate nore than one cardiac catheterization lab. Tennessee

collects data on the number of MRl units, cardiac catheterization |abs, open
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heart surgery operating roons, and dedicated outpatient surgery operating
roons in each hospital. Such data could be used where avail abl e.

8.2.2.2. Explanatory Variables

8.2.2.2.1. Conpetition. One of the key goals in the analysis is to

careful |y examine.how technol ogy adoption is affected by hospital conpetition
Accurate definition of market areas is essential for performng this analysis;.
unfortunately, defining distinct market areas within states is both conpli-
cated and controversial (see, for exanple, Mrrisey et al., 1988; Baker, 1988;
and Werden, 1990)

To test the sensitivity of the findings to the definition of narket
area, three alternative definitions of market areas should be enployed. The
strengt hs and weaknesses of each nmethod shoul d be conpared to test whether
using the different nethods affects the results. Under the first, and
sinplest, nmethod, hospital narket areas correspond to geographic jurisdictions
such as counties or MSAs. The second nethod defines a hospital's narket area
as the area within a fixed radius of the hospital. For exanpl e, Robi nson and
Luft (1985) define a hospital's narket area as the area within 15 niles of the
hospital, with the justification that a physician will only admt patients to
hospital s | ocated near his or her practice.

The third nethod for defining market areas relies on the size of patient
flows, or shipnments, into and out of a market area. Mrrisey et al., (1988)
define a narket area as the snmallest area in which 75 (or, alternatively, 90)
percent of the patients located within the area receive their treatnent and 75
(or 90) percent of the services purchased in the area is sold to area resi-
dents.  Zwanzi ger and Melnick (1988) use an alternative form of the shipments

nethod to define procedure-specific narket areas that include any zip code
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where a hospital receives 3 percent or nore of its patients for that proce-
dure. The shipments nethod has the advantage that different narket areas can
be defined for different procedures and hospitals. For exanple, the market
area for open heart surgery probably extends beyond 15 mile radii and MSA
boundaries in many areas while the market area of a major teaching hospita

may overlap the separate nmarket areas of several |ocal hospitals. One of the
mai n di sadvant ages of the shipnents nethod is its conputational cost.

Moreover, the method requires detailed discharge data which links patient zip
codes to hospital locations. This requirenent will limt the use of the

shi pments nmethod; California discharge data are only available from 1983 on
while Florida discharge data is only available since 1988. Tennessee data on
patient source is collected on an aggregate basis for all inpatients, allow ng
one to define overall, but not procedure-specific, market areas for that

state. There are also conceptual questions about the shipnents nethod because
it produces endogenous narket areas that change with hospitals' prices. That
is, if one hospital lowers its prices, it may attract patients from outside
its original market "area", causing its market to expand. Any factor which
affects patient flows will also affect the market area; noreover, patient
flows will inevitably change as hospital s adopt new technol ogy.

8.2.2.2. 2. Paver Shares and Rei nbursenent Methodology. As described in

the conceptual chapters, the reinbursenent systens and rates paid by different
insurers affect hospital adoption of costly technology. To incorporate these
key variables in an enpirical analysis, hospital- and market-specific measures
of payer share should be developed directly fromthe state cost reports and/or
hospital discharge data. The state cost reports contain data on the nunber of

Medi care, Medicaid, and "other" discharges. "Qher" discharges in Florida are
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f-\ further classified by the type of reinbursement system used by the payer

(sel f-pay, charge-based, conmercial HMJ PPO, and other discounted), while
"other" discharges in Tennessee are classified by payer type (self-pay, Blue
Cross/Blue Shield, comercial insurance, and other). California' s discharge

records contain nmore conplete information on "other" payers than the cost re-
ports; this data can be used to calculate the types of payers facing each
hospital in that state, including HMOS and PPOs. HVD and PPO shares can be
calcul ated for geographic areas within Tennessee using various issues of the

HMO/PPO Directory.

In order to conpletely specify explanatory variabl es on rei mbursenent
policy, one nust have state-specific, tine-varying data on the reinbursenent
systens used by Medicaid, Blue Cross, and commercial insurers. [ nformation on
the type of reinbursement nechani sm (cost- or charge-based) used by each of

7\ these plans through 1982 was conputed for the Wedig et_al. study. As part of

anot her study, we have already collected data on state Medicaid rei mbursenent
policies. W have requested data fromthe Blue Cross/Blue Shield Association
on plan enrollnents (including HMO and PPO shares), type of reinbursenent
nmechani sm (cost - based, charge-based, or prospective paynent), capital paynent
policies, and utilization review programs in California, Florida, and
Tennessee from 1980 to 1990. Because of the nultitude of commercial insurers,
state-wide information on these payers' policies is difficult to obtain.
However, we have requested the Health Insurance Association of Anerica's

Enpl oyer Surveys for the years 1988 to 1990. These surveys contain data from
enpl oyers on the extent of conventional charge-based, PPO, and HMO coverage
and utilization review (with separate indicators for preadnission certifica-

tion, concurrent utilization review, and surgical second opinions) in the
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enployer's health plan. Statew de averages for the larger states are avail-
able, while regional averages are available for other states. The analysis
wi || probably have to rely on national estimates of commercial insurer
policies for years prior to 1988.

Medi care changed froma cost-based systemto PPS in 1983; testing
whet her this change affected adoption of technology will be a major objective
of the study. Three variables to measure the inpact of PPS on hospital
adoption of technology can be included. First, a dumy variable will be set
equal to one for periods when PPS is in effect. Second, the hospital's share
of Medicare patients can be included. The third variable to be included is a
hospi tal -specific variable which measures the effect of PPS on the hospital's
rei mbursement relative to the hospital's pre-PPS base year cost. This
variabl e, which has been created for several studies (e.g., Hoerger, 1991),

will allow one to test whether "wi nners" under PPS were nore likely to adopt

technol ogy than | osers.

8.2.2.2.3.  Certificate of Need Programs. Certificate of Need (CON)

prograns may prevent some hospitals fromadopting certain types of technol ogy.
Bet ween 1975 and 1986, state CON programs were required to provide review of
capital expenditures, substantial changes in services, and addition of beds by
health care facilities. CON laws differed significantly from state to state.
For the study's purposes it is useful to note that services such as open heart
surgery and cardiac catheterization have traditionally been covered by CON
legislation. Strong criticismof the CON programduring the early 1980s
conbined with the Reagan administration's support for deregulation of the
health care industry led to the discontinuation of the federal CON program

requi rement in Cctober of 1986 (G oss, 1988).
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For another study, we have created a file documenting the existence of
Certificate of Need prograns in each state for years through 1990. California
allowed its CON | egislation to | apse on January 1, 1987, while Florida and
Tennessee chose not to repeal their CON | aws.

8.2.2.2. 4. Profitability and Costs. This analysis will test whether

- hospitals that have high profits or costs prior to the technical innovation

are nore or less likely to adopt the technol ogy. Later, the analysis of

mar ket dynamics will study whet her adoption causes profits or costs to change.
The source for both profitability and cost will be the hospital's state cost
report. A hospital's initial profitability will be defined as its net revenue
in the year before the technology first beconmes avail abl e. Costwi Il be
defined for a simlar period; in addition, total costs can be divided by

adm ssions to derive the hospital's cost per adm ssion.

8.2.2.2.5 Qher Variables. Oher hospital-specific and denographic

vari abl es can be included fromthe AHA surveys and the Area Resource Files,
respectively. The hospital -specific variables include bedsize, ownership,
nmenbership in the Council of Teaching Hospitals (COTH), and the specialty
conposition of the hospital nedical staff. O these, hospital size and COTH
menbership will probably have the strongest effect on adoption of technol ogy.
Denographi ¢ variables include area population and the ratio of physicians-to-
popul ati on. To see whether hospitals treating nore resource-intensive
patients are nbre likely to adopt new technology, two alternative casemix
variables can be included. The first variable is the hospital's Medicare
Casemix Index (MCl). Because the MCl only applies to Medicare admi ssions,-the
hospital's patient discharge records can be run through the Medicare G ouper

programto create a casemix index for the full hospital.
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8.2.2.2.6. Characterization of Innovations. Separate estinates shoul d

be run for each technology. Evaluating differences before and after PPS and
bet ween di agnostic and therapeutic procedures on the basis of different
technol ogies will necessarily involve careful and; ultimtely, subjective
interpretation. To assist this interpretation, a small technical panel of
physi ci ans shoul d be convened to characterize when a technol ogy becane
commercially available, which old technologies it replaced, whether the new
t echnol ogy reduced costs, and whether the technology can be used on an
outpatient basis. The panel will also match diagnostic radiol ogy procedures
with related inpatient diagnoses and therapeutic procedures. This will be
important in the next analysis, which exam nes how the volune of related

i npatient procedures within a narket is affected by the adoption of technol-
ogy. Finally, the panel will review the radiological services included in
Table 1 to identify the services undergoing nmajor technol ogical innovations
and growth; the other services would be elinmnated fromthe analysis. To
assist the panel, a review of the nedical literature could be conducted prior
to the panel neeting

8.2.2.3. Estimation. A hazard nodel can be used to estinate the probability

that a hospital adopts a particular technology during period t. 'Hazard nodels
were devel oped to deal with the special problens associated with duration

data. These npdel s have been used extensively to study the length of enploy-
ment and unenpl oynment spells, strike durations, time until failure of machin-
ery, and patient survival time. The length of time between technol ogica

i nnovation and hospital adoption of a technology will be estimated. The
central concept of a hazard nmodel is to estinate the conditional probability

of an event because, conceptually, this is sinpler to analyze and the results
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may be easier to interpret than an estimate of the unconditional probability
of an event. Thus, the nobdel will estimate the probability that a hospita
adopts a technology at tine t, given that the hospital has not adopted the
technology prior to that tine.

In estimating the hazard nodel of technol ogy adoption, three potentia
conplications nust be addressed. First, the data may be left-censored for
certain technol ogies due to the |ag between a technol ogi cal innovation and its
inclusion within the AHA surveys. The technical panel and reviews of the
nedical literature can be used to deternine when the technol ogi es becane
comercially available. In cases of left-censoring, other sources can be
consulted to determne when hospitals adopted the technology. For exanple,
one may contact hospitals that report the technology during the first year of
the data and ask when the hospital adopted the technol ogy. Second, hazard
model s can be estimated using a nunber of assunptions about the distribution
of the conditional probability. The usual basis for distribution selectionis
a conbination of theoretical inplication and technical feasibility. The
choice can be made after constructing graphical plots of duration tine.

Third, many of the key variables in the analysis, such as the nunber of

conpeting hospitals with the technology and the PPS time dummy, will vary over

time. VWile this added conplexity is relatively sinple to incorporate into
the theoretical npbdel, enpirical estimation typically requires nunerica
mexi m zation of the log-likelihood function (Kiefer, 1988). In addition, the
time paths of the explanatory variables nmust vary in order to identify
separate effects of the passage of tine and the variation of the explanatory
variables. This should not‘be a problemin the analysis since the tine path

of explanatory variables will vary across separate markets.
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8.2.3, Market Dynamics: The Effect of Adoption on Patient Flows. This task
wi |l analyze how a hospital's adoption of technology affects patient vol unmes
throughout the hospital's market. Both case studies and regression analysis
can be used to exam ne how adoption affects individual hospitals within
markets over tinme. The analysis will test whether adoption increases the
patient volune of the adopting hospital primarily by |owering other conpeti-
tors' volumes or by increasing overall volume in the market. Decreases in
conpetitors' volumes are consistent with Robinson and Luft's (1985) story of a
"nmedical arns race" in which hospitals use nonprice conpetition to conmpete for
a relatively fixed patient population. On the other hand, adoption nmay
primarily satisfy previously unfilled patient demand: overall narket demand
would rise with little negative inmpact on other hospitals, Both types of
effects could occur during the course of technology diffusion. Early adop-
tions could be associated with growing market volume, while |ater adoptions
produce patient flows between hospitals but little overall growth. By |ooking
at individual markets over time, it wll be possible to observe both effects.
Medi care patient flows can al so be studied to see whether adopting hospitals
attract large shares of Medicare patients. [f they do, Medicare expenditures
could rise, although the increase would be Iess direct than it would have been
prior to PPS. If the adopted technology is diagnostic, increased utilization
by Medicare patients nay lead to greater inpatient utilization as nore cases
needing treatnent are identified. If the new technology is therapeutic and
nore expensive than the old technol ogy, increased Medicare utilization would
eventual ly lead to an increase in the procedure's casemix index and therefore

to a higher reinbursement rate for the procedure.
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8.2.3.1. Denendent Variables. The dependent variables in this analysis

will be market- and hospital -specific volunmes and changes in volunme for each
service or piece of equipnment. The variables will be calculated in tw ways.
First, the state cost reports contain information on the nunber of procedures
performed in each hospital for many of the procedures in Table 1. These
include: cardiac catheterizations (CA, FL, TN), CT scans (CA, FL, TN), MRI
(FL, TN), nuclear nedicine (CA FL, TN), radiation therapy (CA FL, TN),
lithotripsy (FL, TN), outpatient surgeries (CA FL, TN), and open heart
surgeries (CA, FL, TN). Second, the technical panel wll identify inpatient

t herapeutic procedures which are associated wth diagnostic radiol ogy. For
exanple, an MRl may be used to identify patients requiring back surgery.
Therapeutic procedures are relevant to the analysis because the opportunity to
detect and perform additional therapeutic procedures nmay be a najor notive
guiding a hospital's adoption of diagnostic equipnent. Each hospital's volune
of related therapeutic procedures fromhospital discharge data will be

cal cul at ed. This analysis will be linmted to California, since that state's
di scharge data begins in 1983.

Once hospital -specific volumes are cal cul ated, market volunmes will be
created by summing across the hospitals within each market. As in the first
analysis, three alternative definitions of market area will be used. The
shipments definition poses two special conplications. First, if the hospi-
tal's market area is based on shipnments to the hospital, individual hospitals'
market areas may overlap. That is, hospital A may conpete with B in one
market area while B conpetes with Cin a second narket area, but A and C nay
not conpete with each other. Since market areas are not nutually exclusive,

the sum of patient volunmes across all markets will exceed the sum of patient
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volunmes across all hospitals. This conplication will not appreciably affect
the analysis, as long as one does not try to sum volunes across markets.

The second conplication arises because market areas are endogenous under
the shipments nethod. As mentioned before, the changes in patient flows which
will result fromtechnol ogy adoption will change the definition of a hospi-
tal's market area. This change provides an opportunity to study how market
areas evolve as additional hospitals adopt a technology. The form of evol u-
tion may have inportant inplications for policymakers. For exanple, if a
teaching hospital initially adopts an expensive piece of diagnostic equipnent,
it may be socially optinal if the next adopting hospital is located at the
opposite end of the market area, since that location mnimzes transportation
costs. If nonprice conpetition is strong, however, the next adopting hospital
may be located near the first hospital.. One can docunent how nmarket areas, as
measured with the shipments nethod, change as adoption proliferates.

How hospital profits and costs are affected by adoption will also be
t est ed. Increased profitability is one of the nore obvious reasons why a
hospital would adopt a new technology. One can al so exanmi ne whet her adoption

has significant effects on hospital costs. Profitability and costs wll be
defined as in the previous analysis.

8.2.3. 2. Expl anatory Vari abl es. Mar ket volume will be a function of

its population, the nunmber of hospitals offering the service, payer shares,
time, and other market dempgraphic variables. Market volune wll increase

with population. Reinbursement policies will affect volunme through the
adoption decision if there is initially unfilled patient-demand in the narket.
The relatively high reinbursenent rates of comrercial insurers and Blue Cross

wi |l encourage adoption, causing market volume to rise. Population will be
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obtained from the Area Resource File, while payer shares will be deternined as
in the previous analysis.

The nunmber of hospitals offering the technology will increase market
volune if there is initially unfilled demand; however, the magnitude of this
effect may fall as additional capacity is installed. Thus, the nunber of
hospitals will enter the estimation in a nonlinear fashion. Mirket demand for
a new procedure or test may increase as physicians becone nore accustoned to
its performance and new indications for its use are discovered. This effect
may become |ess inportant, however, as the period since the introduction of
the technology to the narket |engthens. Therefore, nonlinear estimtion to
account for the effect of tine will also be used.

A hospital's volune will be affected by the market's popul ation, the
nunber of conpeting hospitals with the technology, tinme, the hospital's payer
mx, its bedsize, and other hospital-specific variables such as teaching
status and ownership. \Wen the first measure of hospital volune is used, only
hospitals that have adopted the technology wll report positive volume |evels
The second neasure of vol ume, the nunber of potentially-related therapeutic
procedures, can be positive for both adopting or nonadopting hospitals. \Wen
this neasure is the dependent variable, one should also include whether or not
the hospital has adopted the technology and the total nunber of hospitals in
the nmarket as explanatory variables. Adoption should increase demand

Mar ket popul ation, payer mx, and tine will affect hospital demand in
much the same way as they affect narket demand. The nunber of other hospitals
with the technol ogy should | ower an individual hospital's demand. The effect

may not be linear if demand exceeds capacity when the first hospitals adopt
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the technology. After the excess capacity is absorbed, further entry wll
produce larger patient flows between hospitals.

Bedsize will probably increase hospital volume but its effect will
depend on how market volune is divided when nore than one hospital perforns a
procedure. For exanple, if a large and a small hospital adopt a technol ogy,
physicians nmay be indifferent between sending patients to either hospital.
Probably, however, factors which cause the large hospital to receive a greater
share of the volume for all services will also cause it to receive a greater
share of the volume for the adopted technol ogy.

8.2.3.3. Estimation

8.2.3.3.1. Volunme, Miltivariate regression analysis will be used to
test how adoption affects volume in the market and in individual hospitals.
Separate equations for market and hospital volumes will initialily be esti -
mated. The equations will then be estimated jointly to account for the fact
that volumes in individual hospitals nmust add up to the market vol une.

8.2.3.3.2. Cost and Profitability. ©One can use panel data analysis to

test whether adoption affects the hospital's costs or profits. Accounting for
hospital -specific, time-invariant factors requires the use of a generalized

| east squares randomeffects estinmator to estinmate the cost and profit
equations (Hsiao, 1986; Hoerger, 1991, provides an application to hospital

profit functions). The basic profit equation which will be estimated is

T =R+ A 2+ X Bra Uy,

where =;, is hospital i's profit in year t, pis a general intercept term A
is a year-specific intercept, Z,is a vector of observed hospital-specific

time-invariant characteristics, X, is a vector of variables that vary across
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hospitals and over tine, a; is a hospital-specific error term and u, is an
i ndependent error term  The cost function will be estimated in simlar
fashion. In both equations, a dunmy variable signifying adoption and a
vari abl e nmeasuring the number of other hospitals in the narket with the
technology will be included in X,. These variables should be significant if

adoption effects overall profitability or costs.

8.2.3.4. Case Studies. Although regression analysis provides a
convenient way to understand behavior across a nunber of individual markets,
it may obscure insights which can be gained by studying a few markets in
greater depth. To retain these insights, a case study of technol ogy adoption
can be perforned within an individual market in each state. The case studies
wi |l produce a better understanding of how conpetition between hospitals
evol ves follow ng adoption of technology. How each hospital's total, inpa-
tient, and outpatient volume of the new procedure, overall adm ssions,
profits, and costs change after the technology is introduced will be studied.
One can exam ne whether the hospital which first adopts the technol ogy retains
a dom nant market share. The study will also anal yze whet her adoption
patterns within an individual market are similar for different technol ogies.
This anal ysis may provide some indication of differences in adoption rates for
pre- and post-PPS and for inpatient and outpatient technol ogies. For exanpl e,
were MRIs (post-PPS) adopted at different rates than CT scanners (pre-PPS)?
The study may also uncover differences between states. To naximze conpara-
bility, the markets sel ected should be sinmilar across states; each technol ogy
in the market can be studied to see whether there are different patterns for

different technol ogies or periods.
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8.2.4 Diffusion to Qutvatient Settings. This section of the project will
exam ne how technology diffuses from inpatient to outpatient settings. The
analysis will answer the followi ng questions. Does technology diffuse from
inpatient to outpatient settings in a predictable fashion? Has that pattern
changed since inplenentation of PPS? Does conpetition affect the novement
from inpatient to outpatient settings? Do outpatient procedures replace
inpatient procedures, or are. they incremental to inpatient services?

8.2.4.1.  Dependent Variables. Dependent variables in the analysis are

the shares and levels of outpatient and inpatient procedures for each technol -
ogy. The variables will be measured in two ways, depending on the type of
data contained in the state cost reports. The Tennessee cost report contains
the actual nunber of procedures perforned on inpatients and outpatients for
lithotripsy, radiation therapy, CT scans, MRIs, and cardiac catheterizations.
The California and Florida cost reports contain |less direct measures of the
inpatient and outpatient mix. These states collect data on inpatient and
out patient revenue fromthe follow ng revenue centers: cardiac catheteriza-
tion, diagnostic radiology, CI, MR (Florida only), therapeutic radiology,
nucl ear nedicine, and lithotripsy (Florida only). For these states, outpa-
tient shares will be defined as outpatient revenues divided by total revenues.
The variables will be defined for individual hospitals; marketw de figures
will also be conputed.

8.2.4.2. Explanatory Variables. Many of the explanatory variables from
the previous analyses will be included in the study of outpatient diffusion.
The conceptual nodel suggests that diffusion frominpatient to outpatient
settings will be faster when there is nmore conpetition, PPSis in effect, the

share of Medicare patients is larger, utilization reviewis stronger, and the
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technology is diagnostic. Explanatory variables measuring each of these
effects will be included. O her explanatory variables include the nunber of
conpetitors who have adopted the technol ogy, teaching status, time since the
technol ogy was first introduced into the market, and ownership type. An
additional factor which may affect the mix of inpatient and outpatient
procedures is the nunber of years since the hospital first adopted the
technology. Hospitals may initially install equipment in their inpatient
departments, because severely ill inpatients benefit nore fromthe procedure
than outpatients. Later, as the hospital installs nore capacity or conpeti-
tion |lessens the demand facing the hospital, the hospital may increase its
share of outpatient procedures.

8.2.4.3. Empirical Analysis. The first analysis will sinmply show how
inpatient, outpatient, and total procedures (revenues) change with the tine
since the technology was adopted. This descriptive analysis will be perforned
at both the hospital and market level. A nonlinear tine function should be
used to allow the rate of growth in each setting to vary with the |ength of
time since adoption. Second, the level of outpatient procedures wll be
estimated as a nonlinear function of the total nunber of procedures. This
descriptive analysis will provide sone evidence about whether outpatient
procedures replace inpatient procedures. If the marginal effect of total
procedures is greater than one, the growth in outpatient procedures crowds out
some inpatient procedures. The nonlinear function allows the narginal effect
to depend on the level of total procedures.

Whi |l e separate descriptive analyses for each technology will be per-
formed, the results will also be conpared across technol ogies. Although such

conparisons are necessarily subjective, since different technologies may offer
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different opportunities for substitution between inpatient and outpatient
settings, they may reveal inportant insights. O particular interest are
conpari sons of technol ogi es which primarily diffused before, during, and after
i npl ementation of PPS. PPS gave hospitals strong incentives to unbundle

di agnostic procedures frominpatient therapeutic episodes by performng the

di agnostic procedure on an outpatient basis. This incentive may affect the
distribution of CT scans, which were comon by 1983, when PPS was inplenented.
In contrast, MRIs were just beginning to diffuse in 1983.

Next, nmultivariate analysis will be used to explain the results observed
in the descriptive analysis. Special enphasis will be placed on the role of
conpetition between hospitals, the inplenentation of PPS, and any differences
between California, where selective contracting is especially common, and the
other states. The latter differences may ari se because California hospitals
are nore likely to conpete with one another on the basis of price and |ess
likely to engage in nonprice conpetition.

Finally, whether hospitals performng nore diagnostic tests on an
outpatient basis have '"a lower yield of related inpatient treatments than
hospitals that usually performthe test on an inpatient basis will be tested.

The conceptual nodel suggests that outpatient testing attracts patients with
| oner probabilities of illness than inpatient testing. To performthis test,
the hospital's yield fromdiagnostic testing will be calculated as the number
of related therapeutic treatments divided by the nunber of diagnostic tests.
One will then estimate how the yield is affected by the percentage of patients

tested as outpatients.
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8.3. Beneficiary Level Analvsis

Al parts of the beneficiary level analysis will use linked files
created by--Linked A-B File for 1986-90- -or for HCFA--the file devel oped by
Abt Associates for 1981 through 1986 (see Chapter 7). Analysis of these files
allows one to create episodes of care and directly neasure the interrelation-
shi ps (complementarity and substitutability) of physician, hospital outpa-
tient, and inpatient services. W propose that Medicare data be used,
primarily because HCFA has a direct interest in beneficiary behavior. During
the course of our study, we did explore the possibility of using data from
other sources. MedStat, a firmlocated in Ann Arbor, M chigan al so has the
capacity to produce linked files. MedStat collects billing data from
enployers in a nunber of states. The Mdwest is especially well-represented.
The vast majority of insureds covered in the MedStat data are under age 65.
8.3.1. Use of Inpatient and Qutpatient Care During Episodes of [l|ness
Reauiri nn Hospitalization. The overall objective of this task is to determ ne
the extent to which PPS caused substitution of outpatient for inpatient care
to occur and, equally inportantly, whether the substitution played out in the
i medi at e post-PPS inplenentation period or whether the adjustnent took |onger
than this. If the former is true, one should observe about equal growth in :
i npatient and outpatient services for particular types of episodes during the
| ate 1980s. Consequently, the deceleration in the growth of Medicare inpa-
tient expenditures that immediately followed inplementation of PPS may provide
an overly optimstic picture of future inpatient expenditures. The case for
devel opi ng epi sode-based prices would be particularly strong if the adj ustnent
substituting outpatient for inpatient care is still taking place. As seen

from the vantage point of an episode of care, two phenonena may occur simulta-
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neously as a result of a policy change, such as inplenentation of PPS. On the
one hand, there are shifts of care anobng sites. On the other, there are
changes in the total service bundle patients receive per episode. Bef ore
1986, the data do not allow one to adequately distinguish between these two
phenonena because only aggregate outpatient and physician charges are

reported. Data are inconplete on procedures or diagnoses. After 1986, there
is sufficient detail to determine, for exanple, if there have been changes in
the proportion of M patients receiving cardiac caths or if declines in caths
on the inpatient side nerely reflect shifts to the outpatient sector

The first step of the enpirical analysis is to define an episode of
care. An episode would be defined around a hospitalization for a particular
set of diagnoses or a procedure. Abt has already created sone tracer dis-
charge files for 1981-86: hip replacenment; stoke; inguinal hernia; and
pneunonia.  The distinguishing factor of the procedure/di agnoses sel ected
should be that they require hospitalization at |east at some point during the
epi sode. O herwi se, the analysis would be biased because of cases that are
treated on an outpatient basis after inplementation of PPS. Thus, inguina
hernia and pneunonia may not be satisfactory tracers for this purpose. O her
possibilities include coronary bypass surgery, open heart surgery, mastectony,
myocardi al infarction, and hysterectony.

The dates before and after hospitalization which should be included
within an epi sode nmay be expected to vary by di agnosis/procedure. Abt defined
an epi sode as 60 days before adm ssion and 60 days after discharge. [t would
be advisable to rely onclinical judgments about this matter and allow the

periods to vary in clinically neaningful ways.
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The next step is to nmeasure the cost of various services performed in
each of the three settings. The hospital record (Medpar) contains a detailed
list of charge categories (18). O particular interest are the ancillary
charges because opportunities for substitution may be especially strong there,
but, for certain conditions, other types of services nmerit attention, such as
physi cal and occupational therapy for strokes. Before 1986, only total
charges are available for physician and outpatient services. Therefore, one
can only tell, for exanple, whether and the extent to which reductions in
ancillary service use on the inpatient side are picked up by increased
physici an and outpatient charges before and after hospitalization. After
1986, one should use the A-B Linked File to analyze the procedure infornation
from Medpar with the procedure information available for physicians' services
(BMAD) and outpatient services (CQutpatient Skeleton Record File) as well as
charge information available fromall three sources; A technical panel should
identify famlies of procedures, and one would conpute rates of procedure use
by location for particular diagnoses/procedures related to the specific
epi sode of care.

It would be desirable to include some covariates, accounting for their
influence either in the formof cross tabs or by using a regression. These
covariates include age, gender, nunber of diagnoses on the hospital record,
hospital ownership and teaching status. To acconplish this, it would be
necessary to merge the A-B Linked File with a hospital data base. The nerge
has already been done by Abt for 1981-86.

8.3.2. "True" Substitution between Inpatient and Qutpatient Care. Thi s

analysis follows from the conceptual work presented in Chapter 4. There we

defined "true" substitution as care that could be provided in either inpatient
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”__\ or anbulatory settings. W noted that changes in reinbursement policy, such

|- as PPS, would change the relative severity of cases treated in both settings
For exanple, PPS probably caused an increase in demand for outpatient care
causing the relative severity of cases to increase in inpatient settings. An
increase in severity has been docunented across DRGs (G nsburg and Carter
1986; Russell, 1989; Newhouse and Byrne, 1988). Here interest centers on
severity within particular DRGs. Severity may be neasured by specific
conorbidities, the nunber of conorbidities, and extrene age. Here again,
input from a technical panel wll be needed

Before 1986, one cannot directly observe substitution because one only

has aggregate charge information for the nonhosital settings. One could
nmeasure case severity for particular DRGs to determ ne whether severity of

hospitalized cases within particular DRGs has increased. It would be neces-

Y sary to deal with the creep problem wusing recent studies such as Carter, et

al. (1990) or Altnman (1990) as a guide.

After 1986, the analysis would be nuch nmore conclusive because shifts of
particular services can be observed and related to the case severity of
beneficiaries served at alternative care sites. Arguably, the creep problem
will also have subsided but so may sonme of the mmjor substitutions attribut-
able to inplementation of PPS

The substitutions may be driven by other forces as well. In particular,
pressures fromutilization management programs (e.g., PROs) may have driven
services out of the hospital. A limted amount of information on these
prograns is potentially available fromnational Blue Cross/Blue Shield and
fromthe Health Insurance Association of America' s Enployer Surveys, the

latter only for 1988-90. For the private insurers' programs to have an effect
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on Medicare beneficiaries' treatnent patterns, there would have to be a
spillover; judging from evidence from several studies to-date, such a spill-
over may be anticipated. To properly neasure the effects of other prograns on
Medicare, it will be necessary to have payer share infornation. (See Chapter
7 and the discussion above.)

Al so, hospital conpetition may have had an effect on substitution. The
nodel in Chapter 4 indicated that nonopolistic hospitals nay have an incentive
to treat |ess severe cases as inpatients; however, in nobre conpetitive
hospital markets, they will conpete for patients nore aggressively by offering
out patient services, and these will necessarily include many | ow severity
cases. (See the discussion above about how conpetition can be measured.)

Technol ogi cal advances can enhance the feasibility of outpatient care.
The technical panel should be asked to characterize the nature of various
i mprovenents for types of cases selected for analysis. It is inportant that
this be done independently (prior to) of the enpirical analysis, |est observed
changes be interpreted as "technol ogi cal change."

8.3.3. The Yield from Diagnostic Testing. The enpirical analysis of the yield

from diagnostic testing relates to the theoretical discussion in Chapter 5.
There, we distinguished between the yield fromtesting (nunber of persons
receiving tests who also received the treatnent divided by the nunber of
persons tested) and the total yield (nunber of persons receiving treatnent
divided by the nunber of persons tested). The distinction is inportant
because inprovenents in a diagnostic test will both |ower the testing thresh-
old (sone patients for whomtreatnent was previously postponed are now tested)
and increase the treatnent threshold (some patients fornerly treated will now

be tested with negative findings). Also, the severity of patients treated is
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likely to fall (because sone persons are treated as a consequence of a
positive finding on a test who heretofore were not treated since their
synptons were insufficiently severe).

In the past, many persons with a given condition wll have received
treatment (e.g., surgery with no prior testing). These would be patients with
serious synptons which unfortunately cannot be directly observed. \hat can be
observed is both kinds of yields and how they vary over time and market areas.
W al so expect to find that the yield fromtesting should be | ower on outpa-
tient tests than on inpatient tests. Since outpatient tests are cheaper, at
least in terms of nonpecuniary cost, the testing threshold at outpatient
locations is lower. W also expect the testing threshold to be | ower for
patients closer to the diagnostic facility (inpatient or outpatient) because
the tine price is lower. It would pay to nmeasure distances from place of
resi dences to nearest care sites as precisely as possible.

In areas with substantial conpetition anong hospitals, one may expect to
find | ower yields fromtesting because hospitals are anxious to attract the
profitable inpatient treatments fromthe test (see Chapter 6), especially when
the Medicare patient share is high. There is appreciable variation anong

conmunities in this share
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APPENDI X A
MEDI CAI D REI MBURSEMENT POQLI CI ES



N

MEDI CAI D | NPATI ENT HOSPI TAL REI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

| | PROSPECTIVE |
|DATE OF |[RETROSPECTI VEI RATE OF PROSPECTIVE |NEGOTIATE/ |
STATE | CCH PAYMENT | INCREASE CASE M X  |CONTRACT |
|UPDATE | SYSTEM | CONTROLS SYSTEM | |
ALABANA | 03/89] X | \
ALASKA } 10/88: ; X : : ;
ARl ZONA : 04/89: : | : :
ARKANSAS : 07/874 I| X : : }
CAL| FORNI A || l 07/88] || : ‘| I‘
COLORADO : 05/89: : { X || 1
CONNECTI CUT l | 01/891 : ; X || f
DELAVARE : 07'/89: X ; ; : ||
bC : 02/89= I| X | 1 1
FLORI DA : 11, 881 : : : :
GEORG A : 07/88: : X : I I
HAVWAI | ; 01/89: l| X || || :
| DAHO { 06}89| X | || : :
ILLINO'S || 12/89} : | | |
| NDI ANA : 02,901  x : ; :
| OWA { 06/90: : I| X :
KANSAS ; 07/88; : X : :
KENTUCKY : 06/89= : X : :
LOUI ST ANA : 03/87: X : : :
VAl NE : 12, 881 : X } :
MARYLAND (1) : 07/89I : X I ‘I |
MASSACI—|USEI’T9L1 08/89; : X | ||

l I —
(1) MARYLAND USES A RETROSPECTIVE SYSTEM FOR NON-PARTICIPATING PROVIDE

I

|

|
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MEDI CAI D | NPATI ENT HOSPI TAL REI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

| | | PROSOSPECTIVE| | |
|DATE OF |RETROSPECTIVE |RATE | PROSPECTIVE | NEGOTIATE/ |
STATE | CCH | PAYMENT | INCREASE ~ |CASE M X |CONTRACT |
[ UPDATE |SYSTEM |CONTROLS [ SYSTEM | |
M CH GAN | 01/90] | I X | |
M NNESOTA || 01/9o= || X : :
M SSI SSI PPI ‘| 01/89|‘ : : ;
M SSOUR| ‘| 08/89 } } ‘\
MONTANA ‘I 07/88 ; X I‘ }
NEBRASKA ‘| 04/90] | } : :
NEVADA || 09/89 || { | I
NEW HAMPSHI RE1 06/90 | : X : {
NEW JERSEY ; 09/89 : I| X : :
NEW MEXI CO ‘ 01/89 [ : : 1
NEW YORK } 01/89 } ; X |I |
N. CARQOLI NA| | 01/90 : || 1 1
NORTH DAKOTA | 02/88] : : X : {
OHI O : 09/8‘9| : : X : {
OKLAHOVA % 07/90 : : : ;
OREGON || 01/88 : : X : :
PENNSYLVANI A : 05/89 : : X : {
RHODE | SLAND ; 07/89 : . : : :
S. CAROLI NA‘) 07/88 : : X : ;
SOUTH DAKOFA | 01/88 : : X Ir
TENNESSEE I| 01/87 i : : :
10, 891 i I X ll

|
TEXAS |
|
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MEDI CAI D | NPATI ENT HOSPI TAL  REI MBURSEMENT SYSTEMS

AS OF SEPTEMBER 1, 1990

DS

| | PROSPECTIVE| | |
DATE OF |RETROSPECTIVE|RATE OF

| PROSPECTIVE | NEGOTIATE/ |

STATE CCH | PAYMENT | INCREASE ~ |CASE M X  |CONTRACT |
UPDATE [ SYSTEM | CONTROLS | SYSTEM |
UTAH | 10/88] | l X I |
VERMONT ﬂ 07/88£ = X = } }
VIRG NI A : 07/88; = X : : ‘
WASHI NGTON ; 04/90{ { u X ‘ }
W VIRG NIA‘ | 05/9o= : X |‘ : :
W SCONSI N u 08/89: 9 X } 1 }
WOM NG h 01/88{ X ﬂ \ \ :

l

l
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MEDI CAI D QUTPATI ENT HOSPI TAL  REI MBURSEMENT SYSTEMS

AS O SEPTEMBER 1, 1990

DATE OF | | | | |
CCH | | | FEE | NEGOT| ATED/
STATE UPDATE |RETROSPECTIVE|PROSPECTIVE | SCHEDULE | RATES |
| | | | |
ALABAVA | 03/89 | | | | |
ALASKA 10/88 1‘ || || : l
ARl ZONA : 04/89 % { X ;
ARKANSAS : 07/87 | : :
CALI FORNI A ; 07/88 | || X }
COLORADO ‘ 05/89 | ; |
CONNECTI CUT | | 01/89 ‘| | } }
DELAWARE : 07/89 1 1 1 1
DC ; 02/89 l l I |
FLORI DA I| 11/88 |‘ ‘| | : |
GEORG A |I 07/88 I| 1 1 |I 1
HAVAI | ‘| 01/89 |‘ } } l X
| DAHO } 06/89 : | : I l
ILLINOI'S ‘| 12/89 : ‘I : ‘l
| NDI ANA : 02,/90 : : : :
| OMA } 06/90 : ? : } ,
KANSAS ‘| 07/88 |‘ ‘| ‘| | ;
KENTUCKY ‘| 06/89 |‘ } i ‘ }
LOUI SI ANA { 03/87 } : :
MAI NE } 12/88 | II I

MARYLAND (1) | 07/89
|

MASSACHUSETTS| 08/89

|
I
|
|
|
I
I
I

I |
(1) RETROSPECTIVE cOST IS USED FOR NAN- PARTI CI PATI NG PROVI DERS
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MEDI CAI D QUTPATI ENT HOSPI TAL  REI MBURSEMENT  SYSTEMS
" AS OF SEPTEMBER 1, 1990

|DATE OF | | I

| ccH | | | FEE | NEGOTIATED)|
STATE | UPDATE |RETROSPECTIVE | PROSPECTIVE | SCHEDULE | RATES ]

\ | | | | \
M CH GAN | 01/90 | X | [ | I
M NNESOTA : 01/90 : X I f l !
M SSI SSI PPI | | 01/89 ; X ‘\ } || ‘\
M SSOUR ‘| 08 /8|9 | X || ‘\ | :
MONTANA } 07/88‘ | X |‘ } } ;
NEBRASKA ‘| 04/95 | X |‘ ; | :
NEVADA } 09/89 || ‘| X | :
NEW HAVPSHI RI|51 06/90 | X : || %
NEW JERSEY l| 09/89 :
NEW MEXI CO || 01/89 } X : | | |
NEW YORK : 01/89 : l X ! : 1
N. CAROLI NAl | 01/90 |‘ X : : : :
NORTH DAKOTA‘ | 02/88 |‘ X l| : : ;
OH O ‘| 09/89 |‘ ‘| X : } }
OKLAHOVA ‘| 07/90 |‘ ‘| X |‘ || ‘I
OREGON : 01/88 : X : : I
PENNSYLVANI A : 05/89 { || : X |
RHODE ISLAND]I 07/89 : : X : | {
S. CAROLINA } 07/88 } : || X l
SOUTH DAKOTAI\ | 01/88 |l X : : :
TENNESSEE : 01/87 : X i : |
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MEDI CAI D QUTPATI ENT HOSPI TAL REI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

|DATE OF | \ | |
| CCH | | | FEE NEGOT| ATED\
STATE |UPDATE |RETROSPECTIVE|PROSPECTIVE |SCHEDULE | RATES |
\ | \ | \
TEXAS | 10/89 | X | \ |
[ ! | I | I
UTAH | 10/88 | X . | | [ |
\ \ \ \ \ \
VERMONT I 07/88 | X I | | I
| | | \
VIRG N A I 07/88 | X I |
| | | |
WASHINGTON | 04/90 | [ X f
| | |
W VIRGNA | 05/90 | X
| l |
W SCONSI N | 08/89 [ X l
| | |
WOM NG | 01/88 X | l
\ | | | |
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MEDI CAI D PHYSI G AN SERVI CES RElI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

| | |MEDICARE | | |
DATE OF | | CUSTOMARY |USUAL | |
STATE CCH | FEE | PREVAILING | CUSTOMARY |NEGOTIATED/ |
|UPDATE | SCHEDULE | REASONABLE | REASONABLE | CONTRACTED |
ALABAVA | 03/89 | | 1 X | |
ALASKA ‘| 10/88 || = : X : ‘ I‘
ARl ZONA ; 04/89 ‘ | } | X(1) I‘ }
ARKANSAS ‘| 07/87‘ | xI | ; : T
CALI FORNI' A ‘| 07,/88 |‘ } X |
COLORADO ‘| 05/89 || : X
CO\INECTICUT‘ | 01‘/89 | X |l
DELAWARE ; 07/89 : ‘\ X | |
DC I 02/89 | - - | }
FLORI DA : 11/88 1‘ : X (%) || }
GEORG A || 07/88| | X |‘ ‘\ ‘\ 1
HAWAI | : 01/29 || : ; X(*) ‘I |
IDAHO : 06,89-] X : : { ;
ILLINO'S : 12/89 : X || : f }
| NDI ANA : 02/90 : : X :
| OMA : 06/90 : X |l :
KANSAS ‘| 07/88 |‘ : X I
KENTUCKY : 06,89 : ; X (%) ':
LOUI ST ANA ‘| 03/87 : : X | ,
NAT NE : 12/88 : l X(*) I‘ :
MARYLAND : 07/89 : | X ‘\ |

| | I
(*) UCR I NCLUDES A CAP EQUAL TO THE RELEVANT MEDI CARE' RATES

(1) MO FIED BY CAPS AND CONTRACTS W TH PHYSI Cl ANS
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MEDI CAI D PHYSI G AN SERVI CES RElI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

N

| | |MEDICARE | [
DATE OF | | CUSTOMARY |USUAL
STATE CCH | FEE | PREVAILING | CUSTOMARY |NEGOTI ATED/ J
UPDATE |SCHEDULE | REASONABLE | REASONABLE | CONTRACTED |
MASSACHUSETTS) 08/89 | \ | X |
M CH GAN || 01/90 || 1 1 X(+) I|
M NNESOTA || 01/90 || l l X l|
M SSI SSI PP ‘ [ 01‘/89 | X |‘ |I ||
M SSOURI ‘| 08/89 |‘ | ; X ;
MONTANA ‘I 07/88 I‘ | : ‘
NEBRASKA } 04/90 : : : II
NEVADA { 09/89 |‘ X(+) I‘ | f
NEW HAVPSHI Rl‘El 06/90 | ‘| |I :
NEW JERSEY || 09/89 || 1 || X ||
NEW MEXI CO : 01/89 | | X || ‘t ‘1
NEW YORK : 01/89 : X : f l
N. CARQLI NA‘ | 01/90 |I ? I| X I?
NORTH DAKO|TA 1 02I/88 | X : ; I\
OHI O : 09/89 : : : :
OKLAHOVA ]| 07/90 |I : : X ;
OREGON 01/88 } ‘| |‘ |

PENNSYLVANI A | 05/89 | X |
| |

RHODE | SLAND | 07/89 |

|

| | |

|

S. CARCLINA" | 07/88 |  X(+) |
| I

|
(+) RATES DETERMINED USING RELATIVE VALUE STUDY

A-S



~N

MEDI CAI D PHYSI CI AN SERVI CES REI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

| | IMEDICARE | |

|DATE OF | | CUSTOMARY [ USUAL | |
STATE | CCH | FEE | PREVAILING | CUSTOMARY |NEGOTIATED/ |

|UPDATE | SCHEDULE | REASONABLE | REASONABLE | CONTRACTED |
SOUTH DAKOTA | 01/88 | I X I | |
TENNESSEE { 01/87 |‘ = ‘| X || ;
TEXAS ‘| 10/89 |‘ } ‘l X I‘ }
UTAH } 10/88 ll X(+) I‘ ; | }
VERMONT ‘| 07/88 |‘ ‘ l| X |‘ ‘\
VIRG NI A ‘| 07/88 |‘ ‘ X ; | {
WASHI NGTON ‘| 04/90 || } l| X I‘ }
WVIRGlNIA‘ 05/90|| X || } 1 1
W SCONSI N ‘| 08/89 || ‘1 ‘| X ‘| ‘\
WOM NG : 01/88 | - i X ! : \‘

|

(+) RATES DETERM NED USI NG RELATI VE VALUE STUDY



VEDI CAI D LABORATORY AND X- RAY SERVI CES RElI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

| | MVEDI CARE | | | I
| DATE OF | CUSTOVARY [ USUAL | | |
STATE | CCH | FEE PREVAILING | CUSTOMARY |CHARGE|NEGOTIATED/ |
[ UPDATE |SCHEDULE|REASONABLE |[REASONABLE | BASED |CONTRACTED |
ALABAVA | 03/89 | | | L, X | | |
ALASKA || 10/88 |‘ ‘| L |‘ i |‘ }
ART ZONA || 04/89 || } L,X |I I\ :
ARKANSAS || 07/87| | L,X || : : : |
CALI FORNI A : 07/88 { ; || L,X | | ;
COLGORADO : 05/89 l‘ ; ‘I L,X I‘ : }
CO\INECTICUT| | 01/z|39 | L,X |‘ \‘ I | \‘
DELAWARE : 07/89 : : } L,X { 1 |
bC : 02/89 ‘l LX : | ; ; :
FLORI DA : 11/88 : :L(*),X(*) : :
GEORG A { 07/88 : L, X : : : ! }
HAWAI | ‘| 01/89 || ‘\ =L(*),X(*) II 1 :
| DAHO ‘| 06/89 || ; L,X : : : {
ILLINO'S : 12/89 || L,X : : : : }
| NDI ANA { 02/90 : L,X : | : 1 |
| OMA : 06/90 : L, X : ; | : ‘I
KANSAS : 07/88 : I L,X : : :
KENTUCKY || 06/89 I| L,X |l : : :
LOUI ST ANA ‘| 03/87 || ‘ L(¥*),X(¥) : : :
VAl NE i 12/88 | l L(*),X (%) l : !
MARYLAND E 07/89 : L, X i i i

L=LABORATORY SERVI CES
(*) UCR | NCLUDES A CAP EQUAL TO THE RELEVANT MEDI CARE RATES

I
X- X-RAY SERVI CES
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MEDI CAI D LABORATORY AND X- RAY SERVI CES RElI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

\ | [ MEDI CARE | \ \ I
|DATE OF | [CUSTOMARY  |USUAL | \ |
STATE [CCH IFEE  |PREVAILING|CUSTOMARY |CHARGE|NEGOTIATED/ |
|UPDATE | SCHEDULE | REASONABLE | REASONABLE |[BASED |CONTRACTED |
MASSACHUSETTS1 08/89 L(*),X(*) |
| |
M CHI GAN | 01/90 L(+) ,X(+) |
\ |
M NNESOTA | 01/90 \ L,X |
| \ |
M SSI SSI PPl | 01/89 |L(+)X(+) | |
|

|

|

|

|

|

|
M SSOURI | 08/89 | | | L)X | ?
MONTANA ‘l 07/88 ‘| L,X |‘ } } }
NEBRASKA { 04/90 ‘| X || L(1) : 1 1
NEVADA : 09/89 I‘L(+)X(+) I‘ } ; }
NEW HAVPSHI Rl‘El 06/90 l : L,X } : : {
NEW JERSEY : 09/89 : : : L,X : : :
NEW MEXI CO ; 01/89 : X : L : : : I
NEW YORK : 01/89 : L,X : : : : :
N. CARCLI NA': 01/90 l {--LX : T I |
NORTH DAKOFA‘\ | 02/88 : : L,X ‘l ‘I ‘I
CHO ; 09/89 : ; L,X |‘ : :
OKLAHOVA |‘ 07/90 _|| T : L,X : |
OREGIN : 01/88: : L,X l
PENNSYLVANIA‘ | 05/89“ L,X : :
RHODE ISLANS | 07/89 : : : L,X
S. CAROLI NA : 07/88 : X(—f—) { L i : }

|
L~-LABORATORY SERVI CES X- X-RAY SERVI CES
(*) UCR I NCLUDES A CAP EQUAL TO THE RELEVANT MEDI CARE RATES
(+) RATES DETERM NED USI NG RELATI VE VALUE STUDY
(1) ANATOM CAL LAB SERVI CES ARE REI MBURSED ON THE BASIS OF A FEE SCHEDULE
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AN

MEDI CAI D LABORATORY AND X- RAY SERVI CES REI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1, 1990

| | |MEDICARE | | | |
|DATE OF | |CUSTOMARY  |USUAL | | |

STATE | CCH | FEE | PREVAILING | CUSTOMARY |CHARGE |NEGOTIATED/ |
|UPDATE |SCHEDULE | REASONABLE | REASONABLE | BASED |CONTRACTED |

SOUTH DAKOTA | 01/88 | | |  LX | | |
TENNESSEE || 01/87 || { L,X || : ||
TEXAS ‘I 10/89 : ‘I L.X |I I | ;
UTAH || 10/88 = L,X |‘ : : :
VERMONT ‘| 07,/88 : : L,X |l : II
VIRG NA | 07/88 | : L,X } : : }
WASHI NGTON || 04/90 | : L,X : ; ; ﬁ
W VIRG N A| | 05/90 L(+)X(+)= : : : l
W SCONSI N ‘| 08/89 | I ‘| L,X |‘ : {
WOM NG 1 01/88 : i L,X : i :
\ \

L- LABORATORY SERVI CES X- X-RAY SERVI CES
(+) RATES DETERM NED USI NG RELATI VE VALUE STUDY
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MEDI CAl D AMBULATORY SURG CAL CENTER REI MBURSEMENT SYSTEMS
AS OF SEPTEMBER 1,( 1,990

| DATE \ {OLD |USUAL | | | |
STATE (OF CCH|FEE ( MEDI CAREI CUSTOVARY | CONTRACT/ | PROSPECT - | CHARGE- |
| UPDATE | SCHED | CPR JREASONABLE | NEGOTIATE|IVE | BASED |
ALABAVA | 03/89] | X | | |
ALASKA ;10/88| S 1 ‘. ; % } X :
ARI ZONA || OA/I89|- I| X |‘ : : } :
ARKANGAS ‘| 07/87{ l ‘| k ‘I X I‘ |
CALIFORN A ‘| 07/£|38[- I ‘| X |‘ { |
SSTeT o T R X —
SONNECTT T 1 Ol/8|9 | X || : : ‘ |
DELAVARE } 07/89 } } : X } X | : :
e o778 | | 7 —
FLOR DA ; 11/88: } ! — ||
ERGA o7/ 7 } T —
HAVAT | : 01/89 ) ‘1 X ; {
| DAHO i 06/89 X | | ! | |
ILLINO S } 12/89 i X ‘l { : k
| NDI ANA # 02/90 I| X : { | :
om I | | T
KANGAS } 07/88 : : : X : : }
KENTUCKY ‘| 06,89 | || X : } 1 1
LOUIS 1ana : 03/87]| X |I } ‘\ 1 ‘\ ‘\
A NE { 12/88 : I X(%) l‘ : I\ {
VARYLAND ||| 07/8‘7 X I|l i E 1 i

(*) UCR INCLUDES A cAP EQUAL TO THE RELEVANT MEDI CARE RATES

A-13



MEDI CAI D AMBULATORY SURG CAL CENTER REI MBURSEMENT SYSTENMS
AS OF SEPTEMBER 1, 1990

I | I
| DATE |

STATE

10LD
|OF CCH|FEE |MEDICARE|CUSTOMARY |CONTRACT/|PROSPECT-|CHARGE- |

|UPDATE | SCHED | CPR

I

| USUAL

| REASONABLE | NEGOTIATE | IVE

|
I

( BASED |

MASSACHUSETTSL 08/89] X |

SR _
M CHI GAN | 01/90 | | X(+) | | |
M NNESOTA I 01/90 I I X I I I
M SSI SSI PPI I 01/89 I I I I

M SSOURI I 08/89| X |l I I I

MONTANA | 07/88] X | | I

NEBRASKA | 04/90 |

NEVADA | 09/89I X |l

NEW HAMPSH RE1 06/90] X

I
|
I I |
| 09/89] X |
I

NEW JERSEY

NEW MEXI CO | 01/89
I .

NEW YORK | 0L/89(

|
N CAROLI NA | 01/90

I
NORTH DAKOTA | 02/88

|
I
|
|
!
| [
I
|
I
I

I X I I
OH O | 09/89] X I I -I
OKLAHOMA [ 07/90] X(*)| I I I
OREGON |01/88I X |l I ||

PENNSYLVANI A | 05/89] X |

|
SLAND | 07/89] X |

RHODE

| I -
s. CAROLI NA | 07/88] X(*)]
I

|
(+) RATES DETERMINED USING RELATIVE VALUE STUDY
(*) UCR I NCLUDES A CAP EQUAL TO THE RELEVANT MEDI CARE RATE
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MEDI CAID AMBULATORY SURG CAL CENTER REI MBURSEMENT SYSTEMS

AS OF SEPTEMBER 1, 1990

| DATE USUAL | |

STATE |OF CCH|FEE |MEDI CARE | CUSTOVARY |CONTRACT/ | PROSPECT-
| UPDATE | SCHED | CPR REASONABLE | NEGOTIATE| | VE BASED |
SOUTH DAKOTA | 01/88 | l X l l | !
TENNESSEE 4 01/87 i { : : II :
TEXAS : 10/89 : : : : : :
UTAH | 10/88 : : X |I I| { {
VERMONT ; 07/88 : : X |I : f |
VIRG NI A } 07/88 } : } I| : |
WASHI NGTON | 04/90 |I } ; : ‘l ‘l
W VIRG N A ‘| 05/90 |I : : : : :
W SCONSI N : 08/89 : } X ! : : :
WOM NG I] 01/88] |! I i | | I

(+) RATES DETERM NED USI NG RELATI VE VALUE STUDY
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APPENDI X B
BLUE CROSS/BLUE SHI ELD REI MBURSEMENT
PCLICI ES IN SELECTED STATES



Blue Cross and Blue Shield of California

|npatient Hospital: Contracts are negotiated wth individual hospitals. Those
hospital s who choose to contract are reinbursed in two ways. (1) Fee-for-service
pays a percentage of the agreed-upon charge, which is automatically adjusted for
inflation. The hospital submts cost reports to Blue Cross to deternined allowed
charges. Contracts are periodically reviewed on an individual charge basis. (2)
PPO and HMO contracts calculate inputed rates using historical data fromthe
of fice of statew de planning and in-house data. PPOs and HMOs are paid a
percentage of allowed charges for outpatient services. Non-contractinghospitals
receive a percentage of billed charges based on patient's policy agreenent. The
percentage can be anywhere fromO to 75 percent.

Qutpatient Hospital: Same as above.

Physicians: Reinbursed on a reasonable cost basis.

Laboratorv and X-Ray Services: Reinbursed on a reasonable cost basis.

Anbul atorv Surgical Centers: Contracting ASCs negotiate individually with Blue
Cross. Fee schedul es are negotiated for each facility and then the facility is
paid a percentage of the allowed charge. Non-contracting facilities are paid a
| ower percentage of billed charges.

Blue Cross and Blue Shield of Massachusetts. Inc.

Approximate Enrollment: 2.4 million

[ npatient Hospital: Reinbursenent levels are deternmined by the state Rate
Setting Commission. An individual hospital's 1981 actual costs are trended for

inflation, volume changes, costs beyond the hospital's control and |legislative
changes (e.g., allowances for |abor shortages). Additional allowances are nade
for capital costs, interest and depreciation, and nalpractice allowances.

Through a fornmula, each hospital's allowed charges are cal culated. The product
of this calculation is defined as the hospital's nmaxi mum al |l owed charge
calculation (MACC). The MACC is then increased to a charge level with allowances
for working capital, bad debt, and free care to calculate an Approved G oss
Patient Revenue Care (CGPR) number. Hospitals are paid 93.02 percent of billed
charges as long as the total annual anount is |less than the GPR Costs assigned
to non-Medicare patient are audited by the Rate Setting Commission to prevent

cost-shifting

Qutpatient Hospital: Same as hospital inpatient.

Phvsicians: UCR reinbursenent, with some allowance for specialties.

Laboratorv _and X-Rav Services: Free-standing and physician office-based l[abs are
paid with UCR reinbursement. Free-standing imaging centers are also reinbursed
on a UCR basis. Hospital labs and X-rays are paid through the hospital system
as described above.

Anbul atorv Surgical Centers: Free-standing As¢s are currently paid according to
four fee screen categories. Future plans are to expand the nunber of fee screens
to six. Hospital-based asCs are reinbursed through the hospital system

Empire Bl ue Cross and Blue Shield of New York

Hospital Inpatient: Medicare DRG system

Hospital Qutpatient: Fee schedul e based on each hospital's cost report.

Anbul atory Surgical Centers: Fee schedule simlar to that used for outpatient'
servi ces.

B- |



Bl f r Phil | phi

Approximate Enrollment: 2 mllion

Inpatient Hospital: Contracts are negotiated with the area hospital association
(65 hospitals in 5 counties). Hospitals are reinbursed on a cost per adm ssion
basis with allowances and adjustnents for casemix variation, capital pass-
throughs, and inflation.

Qutpatient Hospital: Medicare reasonable costs.
Anbul atory Surgical Centers: Free-standing ASCs are reinbursed on a

contractual |y agreed upon basis. Any ASC associated with a hospital is covered
under the hospital contract and is reinbursed as an outpatient facility.

Blue Cross and Blue Shield of Rhode Island

Approxi mate Enrollnent: 624,000

Inpatient Hospital: Prospective cost-based reinbursenent. Bl ue Cross/ Bl ue
Shield and Medicaid get together with each hospital to negotiate contracts for
that hospital. Hospital s present cost analyses; Blue Cross/Blue Shield and

Medicaid jointly establish rates.

Qut pati ent Hospital: Prospective cost-based reinmbursenment. Negotiated at the
sane time and in the sanme manner as inpatient contracts.

Physicians: The |ower of actual or prevailing charges.

Laboratorv _and X-Ray Services: The lower of actual or prevailing charges.
Ambulatory Surgical Centers: There is only one ASCin the state. Al-inclusive
rates for four categories are negotiated annually. Capital paynents are
negoti ated separately.

Bl ue Cross and Bl ue Shield of Washi ngton. D.C.

Approxi mate Enrol [ nent: 1.3 mllion

| npati ent Hospital: I ndi vidual contracts with facilities.
Qutpatient Hosnital: I ndi vidual contracts with facilities.

Physicians: UCR rei nbursenent.
Laboratorv_and X-Rav Services: UCR rei nbur senent .
Anbul at orv_Surgical Centers: I ndi vidual contracts with facilities.
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APPENDI X C
PUBLI CLY AVAI LABLE DATA SETS



APPENDI X C

PUBLI CLY AVAI LABLE DATA SETS

State Cost Reports Patient Discharge Data

Arizona

California

Col or ado

Fl ori da

[1linois

Mai ne

Maryl and

Massachusetts

Nevada

XXX |X|X|X|X|[X]X

New Jer sey

New York

Oregon

Pennsyl vani a

Rhode | sl and

South Carolina

Tennessee

Ver nont

Washi ngt on

West Virginia

X Ix< [ X< [X|X|X|X[X]|X[|X|[X]|X]|X[X]|X]|X]|X|X]|[X

W sconsi n, X

Source:  National Association of Health Data Organizations, 1991
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